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Recent studies by research scientists have further 
increased the uses of the Analytical Ultracentrifuge for 
measuring molecular weights and purity of viruses, 
enzymes, proteins, polymers and a variety of organic 
and inorganic molecules. Here are four new 
developments as reported in the technical literature. 


Kegeles and Rao at Clark University have measured the 
molecular weights of chemically reacting systems in the ultra- 
centrifuge cell using the Archibald “approach-to-equilibrium” 
method. Studying the enzyme system alpha-chymotrypsin, they 
showed it to be present in the ultracentrifuge cell as an 
equilibrium mixture of monomers, dimers, and trimers. This 

is an extension of previous work which showed that the 
Archibald method applies to polydisperse non-ideal solutions, 
as well as to monodisperse ideal solutions. 


Trautman, at New York’s Rockefeller Institute for Medical 
Research, showed that the accuracy of the Archibald method 
can be improved by more precisely locating the position of 
the meniscus on the ultracentrifuge photographic plate. 

He made a detailed study of the optical fine structure at the 
meniscus, and used a special optical aligning procedure with 
a mirror in the ultracentrifuge cell. 


At Stockholm’s Nobel Medical Institute, Ehrenberg reports a 
simplified approach-to-equilibrium method which makes 
measurements from the schlieren curve easier. He runs the 
ultracentrifuge fast enough for a peak to begin forming at the 
meniscus so that the schlieren curve is parallel with the 
baseline and no extrapolation is necessary. His measurements 
of molecular weight and diffusion constants agree closely 
with those by other methods. 
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Sales and service facilities 

are maintained by 
Beckman/International Division 
in fifty countries 


Van Holde and Baldwin at the University of Wisconsin have 
used short liquid columns to achieve complete sedimentation 
equilibrium in a fraction of the time previously required. Using 
liquid columns of only 3 mm, they report equilibrium with sucrose 
in 3% hours, and with a 1 mm column in only 30 minutes. In 
addition, the authors report that measurements during approach- 
to-equilibrium permit calculation of a diffusion coefficient. 


If you are not familiar with the Ultracentrifuge, we will be 
happy to send you copies of “An Introduction to Ultracentrifuge 
Techniques” and the latest issue of “Fractions”, a periodical 
sent to owners of Spinco ultracentrifuges, electrophoresis- 
diffusion instruments and amino acid analyzers. Write Spinco 
Division, Beckman Instruments, Inc., Stanford Industrial Park, 
Palo Alto 5, California. 
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why Nutritional Biochemicals Corp. is the largest 




















research biochemical house in the world! 


Yes . . . there’s a reason, actually several of them, why more research 
investigators rely on NBCo than any other biochemicals organization. 
One of them is that they have found NBCo to be the most 
COMPLETE source for ALL their biochemical needs. Also, they 
know they can depend on every NBCo chemical 

to be of the HIGHEST QUALITY . . . at the LOWEST 

POSSIBLE PRICE! And finally . . . they appreciate NBCo’s 
lightning FAST SERVICE (all orders shipped 

within 8 hours of receipt!) Yes, thousands of 

organizations are capitalizing on the many 

advantages Nutritional Biochemicals Corp. 

can offer. Are you? 
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Our stock of more than 
2,500 items includes: 


© Over 300 Amino Acids @ Steroid Hormones 
© Over 90 Peptides Biological Salt Mixtures 


Mies ial 
e More than 200 Nucleoproteins, Ciotegicel Test Matera 


Purines, Pyrimidines © Carbohydrates 
Purified Proteins 


Miscellaneous Biochemicals 


eS Fatty Acids 
* Vitamins Antibiotics 
© Enzymes-Crystalline, Purified Alkaloids 





e Growth Factors Glandular Substances 
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A symposium presented on 28-29 De- 
cember 1957, at the Indianapolis 
meeting of the American Association 
for the Advancement of Science and 
cosponsored by the Committee on 
Cosmetics of the American Medical 
Association and the Society for In- 
vestigative Dermatology. The volume 
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been achieved by modern research in 
cutaneous physiology and pathophy- 
siology. 
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Letters 


Psychosocial Synthesis 


If the allegations contained in Mar- 
garet Mead’s letter in a recent issue of 
Science [129, 1514 (1959)] are true, 
then I and all those with whom I 
worked and who reviewed my con- 
tribution are very deluded people. 

There was no technique for any 


' psychosocial synthesis in 1938. There 


were only exhortations to find one. 
There were Lamarckians like Freud 
and Roheim who were seeking univer- 
sals and survivals, like castration and 
Oedipus complexes. Others mentioned 
by Mead were deriving the character 
of modern man from anal erotism 
(Fromm). 

What I described in The Individual 
and His Society was a technique and 
not an ideology. It could only have 
been conceived by one who knew 
enough about psychodynamics to iden- 
tify what personality traits were derived 
from what specific cultural directives. 
This belongs to a school of psycho- 
dynamics known as adaptational, which 
in 1938 was just arising. It does not 
follow Freud’s libido theory, which 
bypassed the cultural variable and could 
not include it in the frame of reference. 

The anthropologists with whom I 
worked would not have permitted their 
names to be used in an endeavor based 
on a technique plagiarized from others. 
Linton and Du Bois kept me well in- 
formed about what was being done by 
other anthropologists. Sapir and Bene- 
dict participated in these early semi- 
nars. There were most interesting ideas, 
but there was no psychodynamic tech- 
nique. 

I do not know what is meant by 
“historical parallelism.” The most 
charitable interpretation is that at the 
time such a technique was “in the air.” 
It was indeed; but it has been there 
since Herodotus. If my work was just 
a coincidence, why did Mead abandon 
the culture pattern for the genetic 
study of character in Bali, and Bene- 
dict adopt it whole for the study of 
Japanese character? The basic prin- 
ciples for this technique were worked 
out on Marquesan and Tanalan <ul- 
tures. The technique was reinforced by 
Du Bois and me in 1939-1940, in the 
study of Alor. Mead and Bateson dis- 
cussed this latter work at my invitation 
publicly in 1942. I then heard no un- 
toward insinuations about this tech- 
nique. 

In a recent survey (1955) of Psycho- 
analytic Schools of Thought, a disin- 
terested writer, Ruth L. Munroe, spends 
much time on my contribution, but 
she fails to pick up either the plagiarism 
or the historical parallelism. Munroe 





shows a thorough acquaintance with 
those whom Mead alleges to have been 
my original sources. The only one who 
invented the tools that I used was 
Freud, even though he did not use them 
as I did. 

In any case, I request that Mead ex- 
pose me, not by decree or innuendo, 
but by documentation. This wil! require 
finding a technique (meaning a pro- 
cedure, based on demonstrable prin- 
ciples, not an ideology, or intention of 
finding a procedure) that was in ex- 
istence before 1938 and that could 
perform the following: derive the per- 
sonality formation specific to each cul- 
ture without the aid of the libido theo- 
ry; demonsirate the relation of this 
personality to the adaptational prob- 
lems of the community as a whole; 
demonstrate the relation of the prod- 
ucts of fantasy to this personality; 
demonstrate the relation of child-rear- 
ing practices to the development of 
affectivity; demonstrate the relation of 
this latter development to the devices 
the society has for maintaining intra- 
sociai balance and demonstrate criteria 
for intrasocial imbalance; and, finally, 
demonstrate the use of psychoanalyti- 
cally oriented biographies as a source 
of information about the impact of so- 
cial directives on personality forma- 
tion and have these results check with 
projective tests like the Rorschach. 

A. KARDINER 
Department of Psychiatry, 
Emory University, Emory University, 
Georgia 


Kardiner’s letter is in response to my 
comment [Science 129, 1514 (1959)] 
made in reply to the review [Science 
129, 322 (1959)] by Julian H. Steward 
of my volume on Ruth Benedict, that 
“at the time that Abram Kardiner in- 
dependently began to apply psycho- 
analytic theory to the study of cul- 
ture, the major theoretical lines for 
the study of personality and culture 
. .. had already been worked out... .” 
His response illustrates a dilemma that 
is widespread in those areas in which 
clinicians and research scientists attempt 
cooperation. The clinician, tied to his 
consulting room, with limited time for 
reading and usually none for field 
work, is often compelled to reinvent 
the known in his search for the un- 
known. This inevitably leads to a sense 
of having initiated de novo a whole 
field which may have existed for years. 
When I added to my comment the 
statement that “I have always regarded 
Kardiner’s work as an example of his- 
torical parallelism,” I was reasserting my 
belief that he did develop his approach 
independently. Such “parallelism” is the 
exact opposite of plagiarism. 

In 1941, at Kardiner’s express re- 

(Continued on page 1732) 
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One of the steps in the courtship of a pair of breeding newts (Taricha rivularis). After 
a period during which he clasps the female firmly from above, the male moves a short 
distance away, attaches a packet of sperm (spermatophore) to a pebble and then 
assumes a position in front of and at right angles to the female. In following him the 
female is led to the spermatophore, which adheres to and is then drawn into the female 
cloaca, where the eggs are fertilized as they descend from the oviducts. See page 1735. 
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Letters 


(Continued from page 1728) 


quest I wrote a considered evaluation 
of his book, The Individual and His So- 
ciety, for the American Journal of 
Orthopsychiatry [11, 603 (1949)]. At 
that time I characterized his method as 
unique in that “Dr. Kardiner has ex- 
posed himself to auditory experience 
[that is, listening to the accounts pre- 
sented verbally by anthropologists] of 
the integrated set of social institutions 
which make up a culture.” In the same 
review I commented also that Kardiner 
had undertaken “the ambitious task of 
developing a social science de novo with 
no original data of his own and without 
an explicit reliance upon other workers 
—an ambition which is very much tem- 
pered in his own field by an explicit 
utilization of the work of Freud him- 
self, and Fromm, Horney, Rado and 
Reik.” When I urfdertook to write this 
review, I specified that a parallel evalua- 
tion of the book must be requested from 
a psychoanalyst and Sandor Lorand’s 
review appeared in the same issue [Am. 
J. Orthopsychiat. 11, 605 (1949)]. After 
commenting on the psychoanalytic theo- 
ry, Lorand expressed the hope that “the 
anthropological data . . . may stimulate 
anthropologists to recognize the impor- 
tance of cooperation between psycho- 
analysis and anthropology.” This it did, 
and anthropologists should be grateful 
to the very substantial stimulation and 
backing which Kardiner gave to several 
important pieces of field work, particu- 
larly the work of Cora Du Bois. 

I do not now—as I did not in 1941—- 
make any attempt to evaluate Kardi- 
ner’s contribution to psychoanalytic 
theory (it was for this reason that I 
stipulated that a review of The Indi- 
vidual and His Society by a psycho- 
analyst should be included). I speak 
only of that body of theory known as 
“culture and personality,” which Law- 
rence K. Frank must be credited with 
having initiated in the 1920’s. The first 
published use of the phrase that I know 
of was by the anthropologist Leslie 
White, in 1925, in his article, “Per- 
sonality and culture” [The Open Court 
39, 145 (1925)]. 

In the folder which contains my 
manuscript of the review published in 
the Journal of Orthopsychiatry, I find 
a page originally designed as a foot- 
note but not published with the review. 
I reproduce it here, as it was written 
in 1941—so much closer to the events 
in question. 


This review will be confined to a con- 
sideration of the first part of Dr. Kardi- 
ner’s book, that which concerns itself 
specifically with cross-cultural problems 
as the book falls into almost distinct sec- 
tions, with the latter of which only a prac- 
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ticing analyst is fully competent to deal. 

This is the most ambitious attempt to 
rear a purely theoretical structure of the 
inter-relationships between the socializa- 
tion of the child and the overt cultural 
forms, within the framework of psycho- 
analytic theory based upon experience in 
analyzing adults. During the last fifteen 
years there has been increasing attention 
devoted to this problem and it has been 
attacked from several different angles, by 
an adult analyst with anthropological train- 
ing who went into the field and applied 
anthropological and ethnological methods 
in the field (Roheim), by child analysts 
working in cooperation with analytically 
trained anthropologists (Erikson, working 
among the Sioux in cooperation with Scud- 
der Mekeel, and among the Yurok in co- 
operation with Kroeber; Levy, working 
within a cultural context which was being 
studied by J. Mirsky), by psychoanalysts 
working out of the field upon material 
collected in the field by a psychologically 
oriented field worker (Spitz analyzing 
Mead), by a psychoanalyst analyzing eth- 
nological material which contained formal 
material on children (E. Jones on Malin- 
owski), and by field workers who have 
taken into the field a psychological orien- 
tation and [have] applied it specifically to 
the study of children (Mead, Gorer, Henry, 
Bunzel, the Beagleholes, Whiting). In all 
of the instances cited the concrete material 
has involved direct observations upon chil- 
dren collected with direct reference to the 
problem of character formation. During 
the same period there has been an increas- 
ing amount of theoretical writing upon the 
problem of personality and culture which 
made certain very definite assumptions 
about the importance of the socialization 
process, although it did not use data based 
on the study of children (notably Bene- 
dict, Sapir, Frank, Sullivan, Lasswell, Dol- 


lard, Bateson, Horney, Fromm, Hallo- 
well). ... 
Kardiner’s second claim—that in 


response to his work, initiated in 1938, 
I abandoned the “culture pattern” ap- 
proach in my work on Bali (which, in- 
cidentally, was planned in 1933-1934) 
for “the genetic study of character”’— 
shows the same profound lack of 
knowledge of my published work which 
makes me feel quite safe in acclaiming 
his independence of the published work 
of his predecessors and contemporaries. 
I began using the “genetic study of 
character” in my first field work in 
1925, and before the Balinese work 
was planned this approach had been 
progressively systematized in coopera- 
tion with other workers in the field. 
Notable among these were Lawrence 
K. Frank, who in the early 1930's in- 
augurated a cross-cultural study of this 
type at Yale under Edward Sapir and 
John Dollard; Erik Erikson, whose sys- 
tematic specifications of developmental 
stages were already available; and 
Erich Fromm, who was relating eco- 
nomic behavior and character structure. 

Ruth Benedict’s inclusion of some 
child-rearing material in The Chrysan- 





themum and the Sword (1946) dates 
back to her slowly growing recognition 
of the importance of this approach 
through her participation, in 1936, in 
the National Research Council Com- 
mittee on Psychological Leads in Field 
Work (which was chaired by Edward 
Sapir, and for which Geoffrey Gorer 
worked on the background material) 
and also to the work on Japanese 
character done at the beginning of 
World War II by Gorer, Gregory Bate- 
son, Clyde Kluckhohn, Alexander 
Leighton, myself, and others. 

In his letter, Kardiner invokes Ruth 
Munroe, the author of Schools of 
Psychoanalytic Thought. In this book 
(page 141), Munroe writes: “She 
[Ruth Benedict] taught Kardiner, Mead 
and others in their earlier approaches 
to this problem.” Ruth Benedict and 
Ruth Bunzel both participated in the 
seminar organized by Kardiner in 1936, 
to which Cora Du Bois and Ralph 
Linton later contributed. 

The techniques which Kardiner 
claims and which he illustrates through 
reference to Du Bois’ work—that is, the 
use of life histories, projective tests, 
children’s drawings, myths, ard obser- 
vations on child-rearing practices—had 
all been developed before 1938. 

MARGARET MEAD 
American Museum of Natural History, 
New York, New York 
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SCIENCE: 


Next Question 


For several years radio astronomers have been speculating about the 
existence of intelligent beings in the “radio” stage of civilization in 
planetary systems other than our own. As G. Cocconi and P. Morrison 
pointed out in Nature (19 September 1959), no theories yet exist which 
make possible “a reliable estimate of the probabilities of (1) planet 
formation; (2) origin of life; (3) evolution of societies possessing ad- 
vanced scientific capabilities.” Current astronomical theory suggests that 
planetary systems may be the rule rather than the exception in the uni- 
verse. If this should be so, then there is a certain incalculable probability 
that x planets suitable for the evolution of living beings exist, and that on 
some of these, living beings may not only have evolved but have become 
highly intelligent. 

Cocconi and Morrison assume that “To the beings of such a society, 
our Sun must appear as a likely site for the evolution of a new society. 
It is highly probable that for a long time they will have been expecting 
the development of science near the Sun. We shall assume that long ago 
they established a channel of communication . . . and that they look 
forward patiently to the answering signals from the Sun which would 
make known to them that a new society has entered the community of 
intelligence.” 

On the assumption that it is worth a try, even though the chance of 
success is extremely slight, early next year a small part of the operating 
time of the 85-foot telescope at the National Radio Astronomy Observa- 
tory at Greenbank, W. Va., will be devoted to a systematic search. The 
program is described by the director of the project, Frank D. Drake, 
in the January 1960 issue of Sky and Telescope (published 21 Dec. 
1959). The most promising frequencies for exploration would be from 
1000 to 10,000 megacycles per second. Within this range, Drake thinks 
(in agreement with Cocconi and Morrison), any being attempting inter- 
stellar communication would select the hydrogen line—a frequency at 
which radio telescopes would be operated most intensively anywhere in 
the galaxy during the early developmental phase of radio astronomy; 
The signals would presumably be confined to a narrow band width (thé 
narrower the band width the greater the range) and should show a 
varying Doppler shift, since the source would be in orbit. The instru- 
ment will first be focused on Tau Ceti and Epsilon Eridani, sun-type 
stars about 11 light-years away. 

Whaet kind of signals might we expect? Radio astronomers agree that 
pulses to communicate prime numbers or some simple arithmetical 
problems might be suitable. A more sophisticated possibility would be, 
as Drake has suggested privately, for the “others” to send out pulses in 
clusters—a series of pulses followed by a pause, another series, another 
pause, and so on. The number of signals in each pulse could stand for 
intensity of light or dark, and we could build up a picture on the basis 
of the information received. 

A final consideration remains. We must in addition assume that the 
intelligent beings with their highly developed radio technology have 
developed a kind of interstellar Point Four program for underdeveloped 
planets and that they are willing to devote a considerable effort to main- 
taining a long-term program of beaming messages to our hitherto unre- 
sponsive system. 

Consider our own program. If you ask radio astronomers why we 
ourselves don’t start to broadcast, you learn that they think the fiscal 
authorities would not approve. This leads to an unhappy thought: May 
not other civilizations (if they exist) have evolved analogous fiscal 
authorities? And may they not likewise be waiting in silence for our 
signal before they give their response?—-G.DuS. 
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Migration and Speciation 


in Newts 


An embryologist turns naturalist and conducts field 
experiments on homing behavior and speciation in newts. 


I have chosen to deal in this article 
with the subject that is of most interest 
to me personally—namely, the working 
relationship I have enjoyed for over 
twenty-five years with my favorite ani- 
mals, the newts of California. When I 
first went to Stanford University in the 
early thirties and began what I thought 
was the hopeless task of finding an ade- 
quate substitute in the West for the 
classical Amblystoma punctatum that 
was the mainstay of experimental 
morphologists in the eastern United 
States, I stumbled across three or four 
new species and subspecies of the Cali- 
fornia newt in the course of collecting 
material for embryological studies from 
various parts of the state. And the work 
that I have done since then has been 
largely shaped by the amphibian friend- 
ships I formed at that time. Having dis- 
covered these new species, and given 
them names (it was someone else, how- 
ever, who named one s*ibspecies twittyi 
—later declared invalid!), I have de- 
veloped a proprietary interest, and 
maybe a feeling of obligation to them, 
that has influenced my choice of experi- 
ments ever since, including some that 
are quite far afield from my original in- 
terest and training. 





The author is on the staff of the department 
of biological sciences of Stanford University, 
Stanford, Calif. This article is adapted from a 
Presidential address delivered before the Ameri- 
can Society of Zoologists at the 1959 meetings 
held at Pennsylvania State University, University 
Park, Pa. 
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Victor C. Twitty 


As a student of Ross G. Harrison, I 
was of course at the time looking for 
things that I could get my iridectomy 
scissors into, and the first thing that 
struck me was the markedly different 
pigment patterns that distinguished the 
larvae of the species of California newts. 

The neural-crest origin of the pigment 
cells was just in the process of being 
established at that time by DuShane, and 
as a confirmed heteroplastic grafter it 
was inevitable that I would soon begin 
switching neural crest and related tissues 
back and forth between the embryos of 
the species; by this method, and also 
through the use of tissue culture, I was 
able eventually to analyze in consider- 
able detail the developmental basis of 
the hereditary differences in pigment 
patterns. This led in turn to studies on 
the problem of cell migration per se, and 
if I were writing this article five or six 
years ago it would undoubtedly deal 
with cell patterns or cell movements, or 
some other related embryological topic. 

But in the meantime my interest has 
been diverted to other aspects of the 
biology of California newts, and instead 
of dealing with the movements of sala- 
mander cells, this account will deal 
mostly with the migrations of the adult 
newts themselves. This may seem to be 
a surprising transfer of emphasis, but 
from the time I first came to know these 
animals and began to experiment with 
their embryos, certain collateral ques- 
tions arose that have continued to in- 
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trigue me. For example, I had learned 
shortly after discovery of the species 
that artificially produced hybrids were 
completely viable, but at the time meth- 
ods had not been developed for rearing 
California newts, whether normal or 
hybrid, to maturity in the laboratory, 
and so I did not know whether the 
hybrids were fertile. Also, in working 
out the life histories of the different 
species I became aware of some interest- 
ing differences in their behavior. For 
example, one species would lay its eggs 
singly, another in flat clusters, another 
in round clusters; one would choose 
quiet water for spawning, another rapid 
mountain streams; and so on. To make 
a long story short, I had always wanted 
to undertake some experiments—merely 
as a sideline, I thought at the time—to 
learn whether artificially produced hy- 
brids would grow to maturity if released 
in nature, and if so, whether they would 
be fertile—would perhaps even inter- 
breed with the native parental popula- 
tions, with all of the interesting possi- 
bilities that that would present—and 
also to learn how hybridization might 
affect some of the behavioral differences 
I have mentioned. 

An opportunity to test these some- 
what visionary questions came in 1953 
when I obtained permission from the 
owners to establish a field station on a 
large ranch in the coastal mountains of 
Sonoma County about 100 miles north 
of San Francisco (/). Western newts re- 
quire four or five years to reach sexual 
maturity, and needless to say the answers 
to the questions will be slow in coming. 
The last couple of years we have begun 
to get some very encouraging results, 
however, and later I shall indicate 
briefly where we stand. 

But it is principally some of the un- 
expected by-products of the project with 
which I should like to deal at present. 


Migration Studies 


When we began planting young hy- 
brids in a selected experimental stream 
on the ranch, the alarming thought 
struck us that even if the hybrids did 
survive to maturity they might scatter 
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over the whole countryside and even- 
tually select for breeding an entirely dif- 
ferent stream—maybe in the next 
county. 

And so we were immediately faced 
with the question: Do newts have a 
fixed home range throughout their lives, 
or are their yearly movements to and 
from the water of a random nature, per- 
haps carrying them to new breeding sites 
each year? I had never anticipated that 
I would become involved in such un- 
familiar issues as this, but I can say that 
the study of the problem has been just 
as fascinating—and just as involved and 
difficult—as the study of the migrations 
of salamander cells. 

And so, as briefly as possible, let me 
outline what we have learned and what 
remains to be learned. 

Taricha rivularis (2) is the species 
that is most abundant at the ranch, and 
is the one that we have used for the mi- 
gration studies. Taricha granulosa is also 
present there, but in much smaller 
populations. The other two forms, T. 











torosa and T. t.. sierrae, are native to 
other regions of the state. In one part 
or another of California, T. granulosa is 
sympatric with the other three forms, 
but the latter are not known to be sym- 
patric with one another. 

There are several streams on the 
ranch, but we have selected for our work 
one that is called Pepperwood Creek, 
a tributary of the Wheatfield Fork of 
the Gualala River. Pepperwood Creek 
is a small stream, but it is literally crawl- 
ing with newts during the breeding sea- 
son. TA give you some idea of the size 
of the population we are working with, 
I might mention that since the project 
began we have, by systematic collecting, 
removed from a 1!2-mile.stretch of this 
stream—the portion we have set aside 
for our studies—a total of over 24,000 
females, partly for use in the hybridiza- 
tion experiments. That is a lot of “water- 
dogs,” as they are called in California. 
The effects of this inroad on the size 
and on the sex ratio of the rivularis 
population is an incidental problem of 
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considerable interest in itself, and one 
that we are following in some detail. 

Figure 1, a contour map prepared 
from a U.S. Forest Service aerial photo- 
graph, shows the course of the experi- 
mental stream and the topography of 
the adjoining terrain. For recording our 
results, the portion of the stream selected 
for the study was marked off into a 
series of 58 “stations” or intervals, each 
50 yards in length and identified by nu- 
merals painted on trees or boulders 
along the stream. 

The great majority of the population 
inhabits the mountainous and heavily 
wooded slope to the south, and from 
here each spring the newts descend to 
the stream for breeding. At the end of 
the mating season they leave the water 
abruptly and redistribute themselves 
over the mountainside, where they spend 
the dry summer months underground. 

When the rains begin in the autumn 
or winter the animals emerge again and 
forage on the forest floor, often high 
upon the mountainside. Since the ter- 


Fig. 1. Contour map prepared from a U.S. Forest Service aerial photograph, showing the experimental stream and the topography of 
the adjoining terrain. Each spring newts descend to the stream for breeding, primarily from the mountainous slope to the south. 
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rain they traverse in returning to the 
stream as the breeding season ap- 
proaches is very rugged and irregular, 
cut by many gullies and ravines, one 
wonders whether a given animal returns 
to the same segment of stream where 
it had bred the year before, or whether 
it is perhaps diverted to a new point 
of entry. In other words, are we dealing 
in this study with a single, shifting pop- 
ulation within which there is relatively 
free mixing and interbreeding of individ- 
uals throughout the experimental area, 
or is it perhaps instead a more or less 
stable mosaic of relatively isolated sub- 


populations, each with its own “home 
area” and restricted segment of the ex- 
perimental stretch, to which the same 
group of individuals returns year after 
year for mating and reproduction? 

To find the answer we have marked 
literally thousands of animals for sub- 
sequent recognition, and I shall cite the 
results of only a few representative 
series. 

In 1953 we collected 262 males from 
a single pool at station 9, marked them, 
and returned them to the same pool. 
The first observations on this series were 
made two years later, and observations 


have been made each year subsequently 
(Fig. 2). As you will note, year after 
year virtually all of the animals re- 
captured were taken at or very near the 
pool where they were originally col- 
lected and marked. This was as true this 
past season, after six years, as it was in 
the beginning. The percentage of re- 
captures has also been high, over 60 
percent the first year and still about 40 
percent this last year. (In fact, a total 
of 85 percent has been recaptured over 
the years, but never that many during 
any single season.) Incidentally, this 
speaks for the longevity of the species 
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Fig. 2 (left). In 1953 adult newts were collected from a pool at station 9, marked to permit their subsequent recognition, and released 
in the same pool. The graphs show the locations where they were recaptured in later years, beginning in 1955. For recording the re- 
captures the stream was marked off into 50-yard segments or “stations.” Fig. 3 (right). Graphs showing the locations of recaptures 
over a four-year period for two series of marked newts. The brackets and arrows indicate where each series was collected and re- 


leased, respectively, in 1955. 
25 DECEMBER 1959 
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Fig. 4 (left). Graphs showing the return to the home segment of the stream of newts that had been displaced in 1956 to a point about 
half a mile downstream. Fig. 5 (right). Graphs showing the return, with a few scattered exceptions, of newts to the home segment of 
stream after displacement in 1956 to a point about one mile upstream. 


and also for the low rate of mortality 
in the adult population. 

To appreciate these results one must 
bear in mind that these are animals that 
in many cases have moved relatively 
great distances up and down the moun- 
tainside between successive breeding 
seasons. 

Figure 3 shows the results, over a 
period of four years, of two additional 
series of marking experiments. These 
animals were collected from longer seg- 
ments of stream, one series from the 
upper part of the experimental stretch 
and the other from the lower end of it. 
In each case they were all released in 
a single pool, near the middle of the 
segment in which they had been col- 
lected. The graphs showing their re- 
capture in subsequent years are self- 
explanatory, and it is as evident as it 
was in the preceding series that the ani- 
mals find their way back to the home 
segment of stream year after year with 
almost monotonous regularity and fidel- 
ity. In our daily patrol of the entire 
experimental stretch throughout the 
breeding season the location where these 
animals will be recaptured is so predict- 
able that we are almost grateful when 
we encounter an exception—as we very 
seldom do. 

The next experiments show that this 
behavior is based on a very positive 
affinity or sense of identification that the 
animals develop for their home segment 
of stream, and an ability to relocate it 
and recognize it after they have been 
displaced to foreign segments. 

In the series represented in Fig. 4, 
adults were collected from the upper 
segment of the experimental stream, 
marked, and released downstream at 
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station 20, about half a mile away. The 
graphs show the recaptures during the 
three succeeding years. Without excep- 
tion, all of the animals recaptured had 
successfully relocated the home segment 
of stream. 

It is true that the percentage of re- 
captures is lower than before, only 8 
percent the first year. But you will note 
that the percentage has increased each 
year subsequently. This must mean that 
some of these animals had retained a 
memory of the home area, .and the 
ability to recognize it, for at least three 
years. During that period, while still 
searching for their home base, they were 
unwilling to settle for any other seg- 
ment of the stream. In a sense, then, 
the very ability to reproduce is depend- 
ent upon association with the home 
area. Why they should be so fussy and 
selective is difficult to see. One part of 
the stream is inherently as suitable for 
reproduction as another, as shown by 
the fact that the population breeds 
throughout the entire stretch. 

Figure 5 shows the results with a 
similar series in which the animals were 
displaced for approximately a mile, 
from the lower end of the experimental 
stretch to station 20. The results are 
the same as before, except that the per- 
centage of successful returns is lower, 
and there are a few animals that have 
apparently tossed in the sponge and 
settled for other than the home segment 
of stream. It is as if they have finally 
decided that the home stretch is simply 
out of reach and have resigned them- 
selves eventually to acceptance of the 
breeding ground that is nearest at 
hand. 

Incidentally, I should stress that these 


homing returns are made, not by way 
of the stream channel itself, but over- 
land between breeding seasons; this, in 
view of the rugged nature of the terrain, 
makes the journey even longer and 
tougher. 

One wonders how much further these 
animals could be displaced and still find 
their way home. Have we, in this last 
series, almost approached the “point of 
no return”? Until this year I would have 
been inclined to say so, but it appears 
that this is not the case. 

In 1956 about a thousand females 
collected during the season from the 
experimental stretch were marked and 
released in a stream in a deep canyon 
on the other side of the mountain ridge 
that rises to the south of Pepperwood 
Creek (Fig. 1). The release point is 
perhaps three miles from the experimen- 
tal stretch and is so inaccessible that we 
have not revisited it since the animals 
were transferred there. The ridge sepa- 
rating the two streams rises a good thou- 
sand feet above them, and frankly, I 
never expected to hear from these dis- 
placed animals again. However, near 
the end of this past spawning season 
they began to show up, and we recorded 
18 individuals that were clearly mem- 
bers of the series. Next year I am sure 
we shall find more. There is not time to 
discuss the implication of this, or of 
other related experiments we have made, 
except to point out that whether it re- 
flects a true homing search or not, as 
I am confident it does, it is a remarkable 
achievement by animals as relatively 
sluggish and slow-paced as newts. Con- 
sidering the size of newts and their rate 
of locomotion, the distances involved 
are really very great. 
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Navigation or Random Search? 


The next question is whether the ani- 
mals we have displaced from one part 
of the experimental stretch to another 
find their way back home by random 
search or by oriented migration involv- 
ing some form of true navigation. 

Thus far, we have tested this in the 
following manner. 

Figure 6 shows a star-shaped enclo- 
sure that we constructed of wire mesh 
near the streamside, about midway along 
the experimental stretch. The black line 
and arrow parallel the axis of the nearby 
stream and indicate the direction of flow 
of the stream. At the tip of each arm 
of the enclosure there is an opening into 
an escape-proof trap. In the center is a 
release box from which animals can 
escape by a spiral ramp through an 
opening in the lid of the box. Animals 
are placed in this box, usually in late 
afternoon, and the traps are checked 
for captured animals the following 
morning. Animals are collected from the 
water, either upstream or downstream 





Fig. 6. A star-shaped enclor :re, with an escape-proof trap at the tip of each arm, designed to test the ability of newts to orient their 


from the enclosure, and placed in the 
release box, and the traps are examined 
the next morning to see whether the 
newts have started back in the right or 
in the wrong direction. 

To summarize the results as briefly 
as possible, we found that if the animals 
are taken from distances not exceeding 
about 700 yards, then a very great ma- 
jority, consistently 80 to 95 percent, 
orient their movements in the right di- 
rection. When they are taken from 
greater distances, their initial move- 
ments appear to be in random directions. 
We have tested this repeatedly and with 
large numbers of animals. 

To evaluate the homing series de- 
scribed above in terms of these results 
with the “star-trap,” the implication is 
that animals displaced more than about 
half a mile from their home area are 
stimulated by the displacement to in- 
itiate a searching behavior that is at 
first lacking in orientation. However, 
once they are carried by these random 
movements within striking distance of 
the home territory, they pick up signals 


or landmarks that enable them to navi- 
gate the remainder of the distance with 
remarkable directness. 


Nature of the Signals 


The next question, of course, is: What 
is the nature of the signals or landmarks, 
and what are the senses employed in 
their recognition? 

One thinks first of all, perhaps, of 
the visual recognition of familiar land- 
marks or topographical features, since 
vision is sO important in the homing 
behavior of certain other animals. 

For reasons I shall not go into it is 
not simple to test this critically by the 
star-trap method, but we have tested 
it in another, perhaps even more direct 
and convincing, way. 

We again collected a series of animals 
from the extreme upper end of the ex- 
perimental stretch and displaced them 
to station 20. In this case, however, be- 
fore they were displaced they were com- 
pletely and permanently blinded by the 


Fe Shs Bae 


movements after transfer to the enclosure from other locations. The enclosure is situated near the breeding stream (the black line is 
parallel to the stream, and the arrow indicates the direction of stream flow), and animals to be tested are collected from upstream 
or downstream locations and placed in the release box in the center of the enclosure. 
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Fig. 7. Graph showing the return of newts to the home segment of the stream a year 
after they had been blinded by the removal of both eyes and displaced to a point about 


half a mile downstream. 


surgical removal of both eyes. Figure 7 
shows the recaptures a year later. With- 
out exception all were back in the seg- 
ment of the stream from which they 
had been taken. We were not too con- 
fident that these blinded animals would 
even survive, and when we found that 
their homing behavior was unimpaired 
we were admittedly surprised and im- 
pressed. Only 10 percent of the animals 


we : md 


Fig. 8. A platform that may be adjusted to different heights and degrees of inclination, designed to test the ability of newts to orient 


were recaptured, but this is as high— 
in fact a bit higher—than the first-year 
recaptures with the comparable series of 
normal or sighted animals described 
above. At the very least, this series shows 
that recognition of the home territory, 
once the animals relocate it, is certainly 
not accomplished through any visual 
associations that they have developed. 
Another possibility that we have con- 
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their movements when crawling on an unfamiliar and artificial terrain. 
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sidered is that the animals orient their 
movements and identify the home seg- 
ment of stream, or its bordering terrain, 
through kinesthetic memory—if there is 
such an expression. Any one of us, very 
conceivably, if we tramped repeatedly 
over an area of irregular terrain, might 
come to memorize its topographical fea- 
tures or pattern so completely that we 
could subsequently recognize any given 
spot within the area and orient our route 
accordingly in any chosen direction— 
even if we were blinded. Likewise the 
newts: During the rainy months pre- 
ceding the breeding season they forage 
actively on the forest floor, and over the 
years they very possibly encompass and 
come to memorize the topographical 
pattern of a fairly large area of terrain 
extending upstream and downstream 
from the more restricted point where 
they eventually enter the water to breed. 

We have tested this possibility, or 
have tried to test it, in the way described 
below, and the results indicate that, just 
as vision is not the means by which 
migration is oriented, neither is kines- 
thetic sense. 


First of all, we simply covered the 
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floor of the star-trap with a carpeting 
that would erase or conceal any of the 
natural irregularities of the terrain with- 
in the test enclosure. For this we used 
a plastic sheeting, known commercially 
as “Visqueen.” However, animals tested 
under these conditions oriented their 
movements just as well, or seemingly as 
well, as when the floor of the enclosure 
was left in its natural state. 

A somewhat fancier test and one that 
permits more refined analysis was per- 
formed by construction of a large plat- 
form (30 by 6 feet) that could be ad- 
justed at different heights above the 
ground and could be tilted at different 
angles. A release box was placed at its 
center and a trap at each end (Fig. 8). 
The platform was installed near the 
creek, with its long axis parallel to the 
stream. Near the end of the past breed- 
ing season it was placed in operation 
in a sharply tilted position, with the 
downstream end elevated about five feet 
above the opposite or upstream end. 
Mixed groups of animals, half of them 
collected from downstream locations 
and half from upstream, were placed 
in the release box. In spite of the tilt, 
which presents an entirely new and for- 
eign “topography” to the animals, the 
two groups sorted themselves out with 
very few errors, each moving in the di- 
rection of the home segment of stream. 
It seems clear from these tests that the 
animals do not “feel their way home” 
through recognition of familiar features 
of the immediate terrain in areas to 
which they have been displaced. 

What are the possibilities that remain? 
I think that hearing can be discounted, 
and this leaves principally olfaction or 
related chemical senses. Do these ani- 
mals smeil their wv home, and when 
they get there, does home—to them— 
mean a familiar and distinctive set of 
»lu:3 peculiar to the soil and vegetation 
aiong the streamside at that particular 
point?: In animals es earth-bound as 
salamanders, living throughout their 
terrestrial phase in such intimate asso- 
ciation with humid soil and all its prod- 
ucts, [ suppose it is not unlikely that the 
chemistry of their environment looms 
larger in their experience than do im- 
pressions of sight and sound. We do 
know that these newts have a remark- 
able sense of smell, or of chemical detec- 
tion. It is by means of scent that the 
males detect the presence and location 
of females when the females enter the 
stream for breeding. A female, or even 
a sponge soaked in water in which fe- 
males have been stored, dipped briefly 
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Fig. 9. Hybridization of Taricha torosa and T. rivularis. Young larva of (top) torosa; 
(bottom) rivularis; (middle) rivularis 2 x torosa 6 hybrid. 


in the water will excite and attract males 
situated many yards down-current. 

When we plug the nasal passages with 
Vaseline, as can be very effectively done 
by injecting barely melted Vaseline into 
the nares, and test the animals in the 
star-trap, orientation does seem to dis- 
appear or at least be greatly reduced. 
In fact, most of the animals fail to 
migrate at all and remain in the release 
box. However, the effects of a badly 
stuffed-up nose may prove to be merely 
traumatic or disturbing in nature and 
not due to the loss of the sense of smell 
as such. 

So next year we plan to concentrate 
on a rather elaborate study of the pos- 
sible role of odor, and I hope we shall 
be able to seitle the matter. As I have 
told the chaplain at Stanford, if it proves 
not to be a question of odor, then the 
whele problem really lies more in his 
realm than in mine, and I will gladly 
assign it to one of his theology majors. 


The Home Area 


But whatever the sensory mechanism 
(or mechanisms) proves to be, I think 
the most interesting thing about the 
whole business is the simple biological 


fact that identification with the home 
area seems to mean so much to the 
salamanders. To them there is clearly 
“no place like home.” 

There are, of course, certain well- 
recognized advantages or consequences 
of spatial localization within animal 
populations. It tends to stabilize and 
equalize distribution of the members of 
a popuiation, and accordingly to reduce 
competition. It assures the selection of 
suitabl2—that is, already tested—spawn- 
ing sites and hence minimizes gametic 
wastage such « would occur if eggs 
were ia’d in portions of streams that go 
underground during ‘he summer before 
the tadpoles could metamorphose. Since 
it reduces the effective size of breeding 
popuiations, it also minimizes the 
swamping of mutant genes that may 
arise, and thereby facilitates genetic dif- 
ferentiation or speciation. 

It must also carry its penalties, how- 
ever, since, as we have seen, animals 
are reluctant to enter an unfamiliar seg- 
ment of stream—even though it may be 
completely suitable for breeding. This 
means, in effect, that accidental displace- 
ment can be tantamount to reproductive 
death, if the animals are unable to re- 
locate—or are in any way prevented 
from relocating—the home area. 
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Fig. 10. Members of a backcross series (eggs of rivularis fertilized by sperm of a male 


rivularis x torosa 2 
characteristics. 


hybrid) selected to show the Fe segregation of pigmentary 
(Top) Rivularis-type pigment 


pattern; (bottom) hybrid-type pattern; 


(middle) pattern intermediate to the other two. 


But in any case, good or bad, it is 
a refinement of behavior that somehow 
I never expected to find so highly de- 
veloped in animals that, until now, I 
must confess, I had always considered 
to be among the least discerning of 
vertebrates. In any event, I shall never 
again think of salamanders as mere egg- 
laying machines, created for the special 
benefit of the experimental embryol- 
ogist. 


Genetic Testing Ground 


And now to turn briefly to another 
phase of the program. As I indicated 
above, in its inception the project at 
the ranch was designed to throw some 
light on the genetics and speciation of 
California newts, not on their ethology. 

When one becomes iuvolved in the 
systematics of a genus there are certain 
important questions that inevitably arise. 
Do or can the species form viable and 
fertile hybrids? If so, why do sympatric 
pairs of species preserve their separate 
identities—that is, what are the isolating 
mechanisms that prevent interbreeding? 
In the case of species that are not sym- 
patric, would they, if it were not for 
their geographical isolation, prove capa- 
ble of interbreeding successfully—and if 
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so, What would the ultimate conse- 
quences be? 

To test these and related questions 
we have attempted to convert the experi- 
mental stream at the ranch into a sort 
of genetic testing ground, or genetic 
melting pot. Since 1953 we have pro- 
duced by artificial hybridization, and in- 
troduced into the experimental stretch 
as young tadpoles, some 200,000 hybrids 
of three different interspecific combina- 
tions. In addition, we have introduced 
tadpoles of the species that are not na- 
tive to that part of the state. In other 
words, as I am sure some systematists 
will feel, we are really messing up nature 
rather badly in poor little Pepperwood 
Creek. 

As I said earlier, it is too soon to 
know what the ultimate genetic conse- 
quences may be, if any. In order to have 
completed the program myself, I should 
have initiated it many years earlier. But 
we are beginning to learn a few things, 
and I shall run through some of them 
very briefly. 

We have recaptured only a few ma- 
ture hybrids as yet, but enough to know 
that they can survive and return to the 
breeding stream as adults. 

Moreover, we have shown that the 
hybrids of the California species of 
newts are fertile—in both sexes. With 


the hybrids recaptured in nature, and 
others reared to maturity simultaneously 
in the laboratory, we have tested fertility 
by backcrossing the hybrids to the par- 
ental species by artificial fertilization. 
We have tested several interspecific com- 
binations, and all have proved fertile, 
although we shall need to accumulate 
more data before it can be determined 
whether there is possibly some reduc- 
tion in fertility. 

This shows that hybrid inviability or 
infertility are not the reproductive bar- 
riers that isolate pairs of newt species 
that occur together in California. In the 
case of such species, that breed in the 
same bodies of water at the same season 
of the year, we believe that the barriers 
to interbreeding have instead a behav- 
ioral or psychological basis, and through 
a detailed study of courtship patterns 
(see cover picture) in the different spe- 
cies we are attempting to determine the 
nature of these ethological blocks to suc- 
cessful interspecific mating. 

Thus far we have been unable to in- 
duce either sympatric or allopatric pairs 
of species to interbreed voluntarily, 
either in the laboratory or when confined 
together in escape-proof enclosures con- 
structed in the stream itself. There is 
some indication, however, that these 
behavioral barriers to interbreeding dis- 
appear with hybridization. In the one 
case tested, when an adult hybrid male 
was placed in a mating enclosure with 
a female of the maternal species, suc- 
cessful mating and ovulation ensued. 
This suggests the possibility that if we 
can establish sizable populations of hy- 
brids in the experimental area, introgres- 
sion and consequent modification of the 
native population may occur. 

The species of California newts have 
striking differences in larval pigment 
pattern, as I mentioned above, and 
when the hybrids of these species are 
backcrossed to the parental species, the 
offspring show a clear genetic segrega- 
tion in their pigmentary characteristics. 

Figure 9 (top) shows a young larva 
of torosa with its sharp pigment band, 
and (bottom) a larva of rivularis with its 
uniformly dispersed pigmentation. Be- 
tween the two is a hybrid of the two 
species, and as one can see, it is roughly 
intermediate in its pigment pattern. 

If we backcross an adult of the hybrid 
to one of the parent species the offspring 
show a spectrum of pigment patterns 
ranging between those characteristic of 
the hybrid and those characteristic of 
the backcross parent. Figure 10 shows 
three such backcross offspring, one with 
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a hybrid-type pattern, one with a rivu- 
laris-type pattern, and a third with an 
intermediate pattern. Other characters, 
such as the presence and size of the 
balancer and the size of the dorsal fin, 
also segregate in the backcrosses, and 
they segregate independently of one 
another and of pigment pattern. The 
ratios of segregation indicate that the 
numbers of genes that differentiate the 
species with respect to these characters 
are not very large. 

There is not space to deal with the 
corresponding results of backcrosses in- 
volving other species combinations. 

These are elementary genetic experi- 
ments, but since they involve my Cali- 


fornia newts, and since I have been for 
years uncertain of the feasibility of mak- 
ing any type of genetic analysis at all 
with these animals, the results are of 
special interest to me personally. 


Conclusion 


In presenting this account I am well 
aware that developmental biologists will 
possibly react with the feeling, “there 
goes another embryologist down the 
drain,” and animal behaviorists will 
point with gratification, on the other 
hand, to the evidence that here is an 
embryologist who has finally seen the 


Analysis of References 
in Critical Tables 


National origin of physicochemical data is determined 
from literature citations in two research projects. 


Bruno J. Zwolinski and Frederick D. Rossini 


In recent years, particularly in the 
past decade, the advances and activities 
in the political, economic, and scientific 
areas of human endeavor have been ex- 
amined from several points of view, in 
an attempt to delineate progress, major 
trends and their causes and interactions, 
and interrelationships with respect to 
future prospects and predictions in these 
areas, on both a national and an inter- 
national level. In every analysis we are 
confronted with perennial questions as 
to the authenticity of the information or 
facts analyzed and their interpretation. 
Recently a thought-provoking article by 
Crane and Heumann was published en- 
titled “Chemical Abstracts measures a 
nation’s research” (J). Their thesis is 
that, since Chemical Abstracts has been 
working for over 50 years to cover the 
world’s chemical literature as completely 





The authors are affiliated with the Chemical 
and Petroleum Research Laboratory of the 
Carnegie Institute of Technology, Pittsburgh, Pa. 
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as possible, and since chemistry is a 
fundamental science closely integrated 
with a number of areas in the general 
field of physical, engineering, and bio- 
logical sciences, the number of articles 
published in a particular country and 
abstracted in Chemical Abstracts should 
be a relative measure of national scienti- 
fic activity. 

As was to have been expected, the 
timely article by Crane and Heumann 
and the statistics which they gave elicited 
responses from readers which were both 
laudatory and critical in nature, par- 
ticularly with respect to the total sci- 
entific activity—past, present, and future 
—of the United States and the U.S.S.R. 
In his brief comments on the letters re- 
ceived regarding the implications of the 
scientific information given in his article, 
Crane (2) pointed out specifically that 
the Chemical Abstracts statistics do not 
measure quality. He also doubted the 
availability of an effective measure of 


true light—even though he sees it dimly 
and is still an amateur. In any case, 
the reader in whose mind problems of 
speciation are uppermost, especially dur- 
ing this much celebrated Darwin Cen- 
tennial year, can consider himself for- 
tunate that he is not using experimental 
animals that yield genetic information 
as slowly as do California newts. 


Notes 


1. I wish to thank Mr. and Mrs. T. L. Hedgpeth 
and more recent owners of the ranch, par- 
ticularly Mr. and Mrs. Stanley Richardson, Jr., 
for the facilities and courtesies they have 
generously extended to me. The project has 
been supported in part by grants from the 
National Science Foundation. 

2. The genus was formerly designated Triturus. 


quality that would have general ap- 
plicability. 

A few months prior to the appear- 
ance of the article by Crane and Heu- 
mann, an independent study was under- 
taken in the Chemical and Petroleum 


Research Laboratory of the Carnegie | 


Institute of Technology on the problem 
of national scientific activity and con- 
tributions. In this study the references 
by country of origin in the “General list 
of references” in the critical tables of 
the American Petroleum Institute Re- 
search Project 44 on “Data on Hydro- 
carbons and Related Compounds” and 
in the critical tables of the Manufactur- 
ing Chemists Association Research 
Project on “Properties of Chemical 
Compounds” were subjected to analysis. 


Continuing Critical Tables 


A few brief comments on the history 
of these two projects and on the nature 
of the selected values of physicochemical 
data with which they are concerned may 
be in order. Both of these projects on 
the compilation of continuing critical 
tables of basic scientific data are re- 
search projects of the chemical and 
petroleum research laboratory of the de- 
partment of chemistry at the Carnegie 
Institute of Technology. The American 
Petroleum Institute Research Project 44 
began work in September 1942, at the 
National Bureau of Standards, under 
the direction of Frederick D. Rossini.-In 
June 1950 this project was moved to the 
Carnegie Institute of Technology. The 
purpose of the project is to compile and 
keep up to date a complete and self- 
consistent set of tables of critically se- 
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Fig. 1. Sources, by country, in the “General list of references” of the critical tables of 
the American Petroleum Institute Research Project 44 and the Manufacturing Chemists 
Association Research Project. 


Table 1. Sources by country in the general list of references of the critical tables of the 
American Petroleum Institute Research Project 44 and the Manufacturing Chemists Association 
Research Project, at the Carnegie Institute of Technology, as of 30 June 1958, 





Country 














a API Research Project 44 MCA Research Project 
of origin a Ate we : ; aa 
of the No. % No. % 
journals 

Australia 5 0.07 0 0 

Austria 50 0.73 9 0.21 
Argentina 0 0 2 0.04 
Armenia 0 0 l 0.02 
Belgium 125 1.82 98 2.23 
Brazil 0 0 3 0.07 
Canada 57 0.83 27 0.62 
China 0 0 6 0.14 
Czechoslovakia 49 0.71 6 0.14 
Denmark 14 0.20 8 0.18 
Finland 6 0.09 4 0.09 
France 521 7.57 493 11.22 
Germany 1180 17.14 1104 25.13 
Great Britain 698 10.14 570 12.97 
Hungary 0 0 l 0.02 
India 30 0.43 36 0.82 
Italy 60 0.87 z 0.73 
Japan 53 0.77 $2 1.18 
Mexico 0 0 0.02 
Netherlands 186 2.70 131 2.98 
Norway 0 0 4 0.09 
Poland 12 0.17 z 0.16 
Rumania 2 0.03 2 0.04 
Spain 8 0.12 20 0.45 
Sweden i4 0.20 28 0.64 
Switzerland 97 1.41 43 0.98 
U.S.S.R. 471 6.84 192 4.37 
United States 3246 47.15 1514 34.46 
Yugoslavia 1 0.01 0 0 

Total 6885 100.00 4394 100.00 
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lected numerical data on the physical 
and thermodynamic properties of hydro- 
carbons and related compounds, such as 
certain oxygen, nitrogen, and sulfur 
derivatives of hydrocarbons. The com- 
panion or sister project, the Manufac- 
turing Chemists Association Research 
Project, began work in May 1955, at 
the Carnegie Institute of Technology, 
also under the direction of Frederick D. 
Rossini. The aims of this project are 
similar in nature and scope to those of 
the API research project, except that 
the critical tables of the MCA research 
project on the physicochemical proper- 
ties of chemical compounds will cover 
in time all known inorganic and organic 
substances with the exception of the 
hydrocarbons and certain related com- 
pounds. 

The term continuing critical tables 
means tables of critically selected “best” 
values of properties and physicochemi- 
cal constants, kept essentially up to date 
by revision at appropriate intervals. 
The selection of a “best” value involves 
various activities, such as appraisal and 
scrutiny of the data, of the method and 
procedure of measurement, and of the 
purity of the substance measured; 
weighting and mathematical analysis of 
the original data of each investigator; 
and theoretical, semi-empirical, and 
empirical correlation with molecular 
structure and with the variables of tem- 
perature, pressure, and so on. In many 
cases, new values are created, including 
values for many compounds never pre- 
pared by man. Such basic data on physi- 
cal and thermodynamic properties are 
found scattered throughout the entire 
world literature of scientific journals in 
the general areas of physics, chemistry, 
and engineering. The staff has the re- 
sponsibility to find such data wherever 
they may be published and no matter 
how obscure the journal. Only in rare 
cases are the data not obtained directly 
from published articles. 


Analysis 


It was the consideration of the quality 
of contribution that prompted us to 
analyze the “General list of references” 
in the critical tables of both the API and 
the MCA research projects. Our pur- 
pose was to ascertain the relative con- 
tribution of each country, as measured 
by the number of original journal pub- 
lications used in the compilation and 
cited alphabetically by author’s name 
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in the “General list of references” of 
the two projects. Since at the present 
time over 11,000 journal references are 
given in these two publications, it was 
felt that such an analysis would be 
meaningful. If we accept the authenticity 
and reliability of the data compiled in 
these tables of critical data, the analysis 
given below should give some measure 
of the quality of certain national sci- 
entific activities. Furthermore, since 
precise and accurate scientific data are 
the foundation for basic research and 
theoretical advances in all fields, this 
analysis may serve to indicate the na- 
tional trends in fundamental research, as 
contrasted with applied research and 
development. 

For this analysis, an actual count of 
the individual references was made. The 
recent “List of Periodicals Abstracted by 
Chemical Abstracts,” together with the 
Chemische Zentralblatt, served as a 
guide for determining the origin by 
country of each specific scientific jour- 
nal, where this was not obvious. Only 
in a very small number of cases, involv- 
ing journals for which there had been 
a change of title or of place of publica- 
tion or both, was it not possible to 
establish firmly the country of origin 
for a reference. If errors were made in 
these instances, these would have had 
no significant effect on the figures for 
the relative contributions of the largest 
contributors, which is the most meaning- 
ful information presented. 

The following ground rules were 
adhered to in the preparation of the 
analysis: (i) All primary sources, such 
as journals, are enumerated; (ii) patents 
by each country of origin are tabulated 
as primary sources; (iii) a few secondary 
publications, such as treatises, compi'a- 
tions of data, and textbooks, are in- 
cluded (these represent only 2 percent 
or less of the total number of refer- 
ences); (iv) in the tabulation, “Great 
Britain” includes England, Wales, and 
Scotland; (v) “U.S.S.R.” implies only 
Russia proper, all Soviet satellites, with 
the exception of East Germany, being 
regarded as separate countries; East and 
West Germany are counted as one 
country (3). 


Results 


The results of the analysis are sum- 
marized in Table 1 in terms of the 
absolute number and the percentage 
contribution by country for each of the 
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Table 2. The couniries whose journals provided the largest number of references for the critical 
tables of the American Petroleum Institute Research Project 44 and of the Manufacturing 
Chemists Association Research Project and for Chemical Abstracts (2). 











API MCA Chemical Abstracts 
7 yor : Research Research 

of the journal Project 44 Project 1909-19567 1956 

(%) (%) (%) (%) 
United States 47.15 34.46 32.2 28.4 
Germany 17.14 25.13 20.2 8.4 
Great Britain 10.14 12.97 11.9} 9.2t 
France oy 11.22 8.4 6.0 
U.S.S.R. 6.84 4.37 6.5 13.5 
Netherlands 2.70 2.98 2.0 1.3 
Belgium 1.82 2.23 0 0 
Japan 0.77 1.18 3.7 10.4 
Switzerland 1.41 0.98 1.4 1.9 
India 0.43 0.82 2.0 2.4 
Italy 0.87 0.73 3.2 4.1 
Sweden 0.20 0.64 0 0 
Canada 0.83 0.62 0 0 
All others 2.23 1.67 8.5 14.4 
Total 100.00 100.00 100.0 100.0 





* Arranged in order of the number of references in the critical tables of the Manufacturing Chemists 
Association Research Project. + Mean of the figures given by Crane and Heumann (J). t Obtained 
from the figures reported for the British Commonwealth and the factor 0.84 quoted by Crane and 


Heumann (J). 


two sets of critical tables. In Table 2 are 
listed, with their percentage contribu- 
tions, the countries whose journals pro- 
vided the largest number of references 
for the critical tables of the two projects, 
together with a comparison of the infor- 
mation from Chemical Abstracts by 
Crane and Heumann (J). It is seen that 
the figures from the “General list of 
references” of the API Research Project 
44 and of the MCA Research Project 
are in substantial accord qualitatively, 
and that these figures agree reasonably 
well with those of Crane and Heumanr 
for the period 1909 to 1956. 

Figure 1 shows graphically the in- 


formation reported in Tables 1 and 2. 
Table 3 gives some facts and figures 
regarding the critical tables of the 
American Petroleum Institute Research 
Project 44 and the Manufacturiag 
Chemists Association Research Project. 


Discussion 


One must keep in mind that the 
figures presented in Tables 1 and 2, and 
in Fig. 1, represent a special kind of 
compound averages—averages for dif- 

‘rent classes of compounds, with dif- 
terent kinds of properties, in different 


Table 3. Facts and figures regarding the critical tables of the American Petroleum Institute Re- 
search Project 44 and the Manufacturing Chemists Association Research Project, at the Carnegie 


Institute of Technology, as of 30 June 1958. 








API MCA 
Item Research Research 
Project 44 Project 
No. of chemical compounds listed 2,138 1,451 
No. of individual numerical entries 227,293 12,214 
No. of references 6,885 4,394 
No. of valid sheets in a complete set of tables 1,807 393 
Oldest reference cited (date) 1822 1826 
Longevity of the project (yr) 15.5 3 
No. of recipients of the data sheets: 
in the United States 842 1,028 
abroad 332 153 
Total 1,174 1,181 
Total No. of countries receiving data sheets 34 30 
No. of countries* represented in the “General list 
of references” 22 27 





* For comparison with these figures, consider the following: No. of countries in the world having one 
or more institutions of nigher learning (4), 80; No. of countries who are members of the United Na- 
tions, 81; total No. of countries in the world (5), 115. 
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scientific areas, taken over different 
periods of time and influenced by dif- 
ferent economic and political factors and 
by advances in scientific theory and 
practice, with their associated fads and 
prejudices. In view of this fact, one is 
tempted to say that any kind of agree- 
ment or disagreement is rather fortuitous 
and perhaps meaningless. 

As to whether this analysis of the 
references in the two sets of continuing 
critical tables constitutes a sound basis 
for delineating the quality of basic 
physicochemical research on an inter- 
national level, only time will tell. One 
fairly obvious and not unexpected result 


of this study is the finding that the prin- 
cipal countries of the world—those in 
which there is the greatest scientific 
activity—are the largest contributors of 
such basic scientific physicochemical 
data. 

Analysis of the references in the con- 
tinuing critical tables of the American 
Petroleum institute Research Project 44 
and the Manufacturing Chemists As- 
sociation Research Project will be made 
at regular intervals, and appropriate re- 
ports will be issued. In particular, it is 
planned to evaluate the change in per- 
centage of contributions with time for 
the several countries. This will be im- 


Eugene F. DuBois, 


Environmental Physiologist 


Eugene F. DuBois died 12 February 
1959, after distinguished service to 
science and to his country. He was born 
in West New Brighton, Staten Island, 4 
June 1882. His father died when 
Eugene was nine. His mother, who at- 
tended opera in New York regularly 
from the age of 8 to 80, spoke French 
and German fluently and studied Span- 
ish after she was 70. Eugene felt that 
he got the best part of his education at 
home during his first 12 years, thanks 
to his mother, a happy environment, a 
house full of books, and walks through 
the woods and fields. In 1897, at 15 he 
transferred from the Staten Island 
Academy to Milton Academy, where he 
learned from one of his teachers, James 
Hattraik Lee, that study could be good 
fun. He spent some summers in Europe, 
but in the summer of 1898 he and his 
brother Arthur, as volunteer orderlies, 
helped care for patients with typhoid 
fever and dysentery at the Army Hos- 
pital at Camp Wyckoff, Montauk Point. 
Eugene then decided to study medicine. 

He rated his three years in the hu- 
manities at Harvard easy, despite the 
fact that he graduated cum laude. He 
arranged his courses so that he could 
row on the Charles River every after- 
noon, He later regretted having taken 
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only the minimum requirement in 
chemistry and biology, commenting 
that he did not get a good education at 
Harvard but did get the desire and 
drive to educate himself, a stimulus that 
lasted throughout his life. 

DuBois entered Columbia College of 
Physicians and Surgeons in 1902. At 
that time classes were large, standards 
were low, and instruction was didactic. 
Students supplemented their medical 
education by joining private quiz classes 
and by substituting as interns. Only in 
this way was it possible to pass the stiff 
examinations given by the hospitals to 
select interns. With Charles Lieb, Du- 
Bois was fortunate in being selected to 
serve as “clinical clerk” in the summer 
of 1905. 

After graduation in 1906, DuBois 
spent six months with Hanke in Berlin 
studying pathology. He returned to resi- 
dency at Presbyterian Hospital. This 
was in the era of transition, in New 
York, from the old traditions to the be- 
ginning of modern medicine. Leaders in 
the transition were Graham Lusk, Sam- 
uel Meltzer, Theodore Janeway, and 
Christian Herter. The Rockefeller In- 
stitute was making its influence felt, and 
the Harvey Society was founded. Du- 
Bois and several of his fellow interns 





portant in giving us a projection into 
the future. It is expected that such an 
analysis will show a high upward rate of 
change for the U.S.S.R., as was shown 
by the figures derived from Chemical 
Abstracts. 


References and Notes 


1. E. J. Crane and K. F. Heumann, Chem. Eng. 
News 36, 65 (1958). : 

2. E. J. Crane, ibid. 36, 13 (1958). 

3. Grateful acknowledgement is made to Harry 
J. Ries and James T. Kerr for assistance in 
the preparation of this information. 

4. M. M. Chambers, Universities of the World 
Outside the U.S.A. (American Council on 
Education, Washington, D.C., 1950). 

5. W. S. Woytinsky, World Population and Pro- 
duction (Twentieth Century Fund, New York, 
1953). 


mapped out careers in scientific medi- 
cine. After two years as intern and house 
officer, DuBois went, on the advice of 
John Howland, to Berlin to study met- 
abolism for six months under Theodore 
Brugsch. As happens even today, the 
young scientist accumulated notebooks 
of data without adequate information on 
how to write a scientific paper. Graham 
Lusk came to his rescue during his 
stay in Berlin and in typical fashion 
was generous of his time in helping Du- 
Bois recalculate the data and write the 
paper. The two men became lifelong 


friends. 


DuBois returned to Presbyterian 
Hospital in 1909, to begin work in 
pathology under Eugene Opie. There 
he was associated with Jonathan Mea- 
kins and Russell L. Cecil. He held vari- 
ous appointments at Cornell beginning 
in 1910. He was professor of medicine 
from 1930 until he became professor 
of physiology in 1941. In a sense he 
asked for the latter post. When Bronk, 
after a 1-year tenure, resigned as pro- 
fessor of physiology at Cornell to return 
to the Johnson Foundation, DuBois re- 
marked that “it was a chair any profes- 
sor of medicine would be glad to ac- 
cept.” Almost immediately he was 
offered the position and accepted it. 

DuBois had hesitated about depart- 
ing for his second period of European 
study in 1908 because he had just be- 
come engaged. However, his fiancee in- 
sisted that his career should come first. 
After he married Rebeckah Rutter in 
1910, his small salary compelled him to 
open an office in their apartment and 
practice medicine a few hours a day. 
While never an athlete, DuBois enjoyed 
many forms of sport and throughout 
his life maintained a high degree of 
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physical fitness. While at Harvard he 
rowed on the Weld crews; in medical 
school he exercised in the gymnasium, 
and from 1924 until at least 1948 he ran 
about a mile in Central Park almost 
every morning before breakfast. He had 
virtually no illness until his stroke a few 
years before his death. 

DuBois’ military career began shortly 
before World War I was declared. It was 
then that his duties in the Bureau of 
Medicine and Surgery demonstrated his 
ability as an environmental physiologist. 
He became an expert in the toxic en- 
vironments found in gas warfare, in sub- 
marines, and in deep-sea diving, and an 
expert in aviation medicine. In 1919 he 
received the Navy Cross. In World War 
II he was on duty as a captain for three 
months of each year, chiefly as an ad- 
viser in aviation medicine. From 1940 
to 1945 he was chairman of the Commit- 
tee of Aviation Medicine organized by 
the National Research Council and later 
brought under the Office of Scientific 
Research and Development. After the 
war he was awarded the President’s 
Certificate of Merit. When DuBois last 
wrote me, in April 1958, he said he was 
still enrolled in the Naval Reserve and 
would volunteer his services again in 
case of a national emergency—this 
despite the fact that he was nearly 76 
years old and was recovering from a 
stroke. The military services are in- 
debted to him for inspiration, encourage- 
ment, and training given to many who 
hold or have held posts of importance. 
For example, DuBois was especially 
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Eugene F. DuBois 


proud of James D. Hardy, who has been 
for several years director of research 
at the Navy’s Aviation Medical Labora- 
tory, Johnsville, Pa. Another of his pro- 
tégés, Carl M. Herget, is chief of the 
Biophysics Division, U.S. Army Chem- 
ical Warfare Laboratories. 

DuBois is best known for his meta- 
bolic studies, particularly those related 
to temperature regulation. His Basal 
Metabolism in Health and Disease, pub- 
lished in 1924 and again in 1927 and 
1936, built for him an international rep- 
utation. In 1937 Stanford University in- 
vited him to give the Lane medical 
lectures. He chose for his topic, “The 
Mechanism of Heat Loss and Tempera- 
ture Regulation”; his book under this 
title was published by the Stanford Uni- 


versity Press in the same year. These 
five lectures contain the highlights of a 
quarter-century’s research in the fields 
of clinical investigation and environ- 
mental physiology. Among his many as- 
sociates during those years were several 
who became leaders in clinical investiga- 
tion in Boston; these included Howard 
Means, Frances Peabody, Joe Aub, and 
Soma “Weiss. His pairon saint 
Graham Lusk. 

In recognition of his attainments in 
science, medicine, and administration, 
DuBois received many honors. He was 
elected to membership in the Nationai 
Academy of Sciences, received an 
honorary D.Sc. from the University of 
Rochester in 1948, and was president of 
several societies. 

DuBois is best known to most medical 
scientists for the metabolic standards he 
and his engineer cousin, Delafield Du- 
Bois, helped establish. Physiologists, in- 
cluding DuBois himself, have rated as of 
greater interest his studies of metabolism 
in fever and his research on methods of 
heat loss and temperature regulation. 
DuBcis, Barr, and Hardy were the first 
to prove that the body could give off as 
much heat through a cool skin as 
through a warm skin. He was a leader 
in environmental physiology for the last 
25 years of his life. I came to know him 
best after he retired in 1950, and I 
admired his determination and success 
in remaining alert and active as a 
scientist until his death. 


was 


D. B. DILL 
Joppa, Maryland 
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Science in the News 


Current Antarctic Research 
Program Designed To Fill Gaps 
in IGY Study 


Among the scientific projects now 
commencing at U.S. bases in Antarctica 
are a number of biological and geo- 
logical studies that mark the start of 
an attempt on the part of the National 
Science Foundation, which supports 
antarctic research, to fill some of the 
gaps in the scientific study of the conti- 
nent which were left at the end of the 
International Geophysical Year, in De- 
cember 1958. The studies—some new 
and others continuations of earlier 
studies that are being resumed with the 
current antarctic summer—are in such 
areas as glaciology, geology, biology, 
and oceanography. New traverses and 
aerial mapping operations are planned, 
as well as studies of animal and insect 
life and studies of psychological stress 
in those who work under antarctic 
conditions. 

The element common to many of 
these studies is that the study can be 
carried out by one man or a group of 
men working independently in a rela- 
tively small area of investigation. The 
psychological study, for example, is 
being conducted by one man accom- 
panying a traverse party. The world- 
wide network of stations established 
during the IGY is no longer in opera- 
tion, and there is, therefore, no need to 
limit scientific work to fields such as 
meteorology, seismology, and _ iono- 
spheric physics that provide data of par- 
ticular value when simultaneous read- 
ings can be taken at many points of 
the earth. Much of the work, how- 
ever, still requires constant readings 
and the keeping of records throughout 
the year. 

Both the National Science Founda- 
tion and the Navy, which send ap- 
proximately the same number of men 
to “winter over” at the four major U.S. 
stations, are currently implementing 
the new policy. The Navy provides 
logistic support for the scientific pro- 
gram. The foundation is encouraging 
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investigators, from the station leaders 
down to the technicians who take the 
thousands of readings during the year, 
to go down to “the ice” as the conti- 
nent is known locally, with well-defined 
plans for personal research projects. 
Some of these projects, especially those 
of the technicians, are necessarily mod- 
est because of the demands of their 
primary jobs. The Navy is making a 
similar effort, concentrating on the 
doctors who are in charge of the mili- 
tary personnel at most of the isolated 
bases. One study conducted with Navy 
help is “Operation Snuffles,” which is 
concerned with ailments of the upper 
respiratory tract. 

Two NSF-suppurted projects rep- 
resentative of the many that have been 
undertaken are those of Edward Zeller, 
of the University of Kansas, and John 
Dearborn, of Stanford University. 
Zeller is continuing a project, designed 
to determine how long low-temperature 
conditions have existed in the Antarctic. 
With one assistant, he collects samples 
of various carbonate rocks from the 
exposed, snow-free, dry valley areas 
west of the Naval Air Station on Mc- 
Murdo Sound. By comparing the 
thermoluminescence of these samples 
under antarctic and normal conditions, 
Zeller will be able to make a determi- 
nation of the length of time the rocks 
have been subjected to low tempera- 
tures. 

Dearborn, who is a field assistant to 
Donald E. Wohlschlag, associate pro- 
fessor in the department of biological 
sciences at Stanford, is studying under- 
ice plankton and detritus at the air 
station on McMurdo Sound. He is also 
investigating the comparative ecology 
of under-ice fauna. Dearbor: and his 
associates at McMurdo have an advan- 
tage over most scientific workers in 
Antarctica because a large biological 
laboratory has been established at the 
naval base. 


Programs of Other Nations 


There are, in all, 12 countries now 
doing research in Antarctica. The pro- 





grams of the other 11 are undergoing 
the same general shift in emphasis that 
can be seen in the U.S. program. Cer- 
tain commitments left over from the 
IGY are being met, but the trend is 
toward local studies. The New Zea- 
landers are conducting a number of 
small programs that are reported to be 
excellent in conception and execution. 
At their main base, Scott Station, which 
is about 3 miles from the U.S. base on 
McMurdo Sound, they are engaged in 
studies of upper-atmosphere physics, 
including work on auroras and “whis- 
tlers,” and in geological and mapping 
activities. An American, Mark Gordon, 
will participate in the study of auroras 
at Scott Station during the next winter 
season. 

The French program, according to 
observers, has been in abeyance since 
the closing of the Charcot Station in 
Wilkes Land. A Polish station is re- 
ported to be carrying out projects in 
glaciology, geology, and gravimetry. 
Australia has a well-rounded program, 
in which the emphasis is on glaciology, 
geology, mapping, and upper-atmos- 
phere work. The Japanese program is 
limited, according to reports, to on-site 
studies and involves no traverses, no 
oceanographic investigations, and only 
minor work in glaciology. The Belgian 
station located in Queen Maud Land, is 
conducting work in glaciology, mapping, 
and geology and is planning a number 
of traverses. A Norwegian station, also 
located in Queen Maud Land, is re- 
ported to be reducing its effort, possibly 
with the intention of ending operations 
in the near future. Work at stations 
established by the United Kingdom is 
said to be limited to surveys and 
mapping on the Palmer Peninsula, and 
no traverses are planned. At its own 
stations and at Ellsworth Station, which 
it has leased from the United States, 
Argentina is conducting meteorological 
and glaciological studies. According to 
reports, many of the Argentine sta- 
tions are primarily land-holding estab- 
lishments, set up with an eye toward 
future territorial claims. With the sign- 
ing of the treaty on Antarctica this 
month in Washington, Argentina may 
give up some of her 11 stations. The 
treaty, in effect, freezes all past terri- 
torial claims and prohibits the making 
of any new ones for the period it is 
in force. 

The Soviet Union plans extensive 
work in Antarctica during the current 
summer. A traverse, which, if com- 
pleted, will be one of the longest ever 
made, is now under way. Starting from 
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the coastal base of Mirny in Wilkes 
Land, the traverse party will go to the 
interior base of Vostok, will proceed 
from there to the U.S. station at the 
South Pole, and will continue to the 
Point of Inaccessibility and on into an 
unexplored mountainous area in Queen 
Maud Land. The traverse is expected 
to cover 3600 miles. In addition, Soviet 
scientists are engaged in studies in the 
fields of meteorology, geomagnetism, 
geology, and glaciology and are pros- 
pecting for minerals. Reports also indi- 
cate that the Soviets are placing great 
stress On mapping. 

Chile is reported to have only a 
modest program under way on the 
continent of Antarctica. Its concern, 
according to reports, is much like 
Argentina’s—to carry out a land-hold- 
ing operation for political reasons. As 
in the case of Argentina, this effort may 
be suspended with the ratification of 
the treaty on Antarctica. 


Selection of Programs 

In its program in support of antarctic 
activities, the National Science Founda- 
tion makes no attempt to dictate the 
direction that scientific work on the 
continent shall take. Instead of calling 
for proposals in certain fields, the foun- 
dation limits itself to making a selection 
from the proposals it receives from in- 
dividual scientists, governmental agen- 
cies, and private organizations such as 
the Arctic Institute of North America. 

As proposals come in from scientists 
and organizations throughout the 
United States, NSF personnel evaluate 
them on the basis of the following 
criteria: Is there enough money to 
support a project in the particular field 
of science that the proposal deals with? 
Is the proposal scientifically promising? 
Can personnel be found to carry out 
the program? Is the proposal such that 
it can be carried out with the support 
facilities currently available in the Ant- 
arctic? In answering these questions, 
the administrators of the antarctic pro- 
gram, working under T. O. Jones, seek 
the services and advice of other scien- 
tific and governmental organizations. 
On the question of feasibility of a pro- 
posal, the Navy has an important voice. 
On the question of scientific promise, 
Opinions are sought from personnel of 
the foundation, from the Committee on 
Polar Research of the National Acad- 
emy of Sciences—National Research 
Council, and from the government’s 
Interdepartmental Committee on Ant- 
arctic Research. When a proposal has 
been approved on all four counts, the 
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Tractor train led by a U.S. Navy weasel on the 647-mile trail from Byrd Station to 





Little America Station in Antarctica. D-8 tractors with raised plows pull supply sleds 
and 20-ton wanigans—mobile structures with messing and sleeping facilities. [Official 


U.S. Navy photo] 


field investigators and their equipment 
are sent by military plane or transport 
to New Zealand and then to the conti- 
nent of Antarctica. Most of the individ- 
ual research projects are carried out 
during the antarctic summer, which 
lasts from October to March. Tempera- 
tures during this period are high enough 
to allow extended outdoor work, and 
the sun never sets. The air base at Mc- 
Murdo Sound provides helicopter and 


other air transportation to inland and 
coastal stations. 


Administrative Concepts 

Although help in administering this 
country’s antarctic program may be 
given by other agencies, the main bur- 
den of the job rests with Jones’ office 
in the National Science Foundation. 
With the end of the IGY, basic policy 
had to be formulated for the continua- 





Glacier tip with melt streams and melt lake in a dry valley area in Antarctica. Such 
areas remain snow-free during most of the summer months—October through March. 
The continental ice cap may be seen in the far background. [Official U.S. Navy photo] 
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tion of a scientific program on the 
continent of Antarctica. Two basic ad- 
ministrative concepts are used by Jones 
and his staff (which is composed 
largely of former IGY personnel): that 
scientific personnel at the various sta- 
tions should be free of housekeeping 
duties during their stay, and that a dual 
command structure should be estab- 
lished, with a Navy doctor in charge 
of the service personnel who maintain 
the bases and a scientist in charge of 
the scientific party. This set-up has 
worked well, and differences between 
the military and the parties of scien- 
tists have been rare. The general atti- 
tude is one of cooperation, and many 
of the Navy personnel take consider- 
able interest in the work of the scien- 
tists. 

The National Science Foundation 
administrators have developed a fa- 
miliarity with naval practices and pro- 
cedures that is of value to them in 
their conduct of the program. When 
it has been determined that a certain 
action is needed, Jones makes a request 
to Rear Admiral David M. Tyree, com- 
mander of the Antarctic Support Force, 
who in turn issues an order to the 
relevant unit under his command. A 
parallel procedure is followed by rep- 
resentatives of the scientific parties at 
the various stations on the continent. 

Jones, who had been acting head 
of NSF’s Office of Scientific Informa- 
tion Services before taking on his cur- 
rent job, expects that the antarctic 
program will continue indefinitely. Be- 
hind the program and the new direc- 
tion that it is taking lies a great deal of 
his thinking. In a recent interview in 
Christchurch, New Zealand, he ex- 
plained his position on the continua- 
tion of the program: “In order to sus- 
tain and keep a research program virile 
over a long time, I believe it is essential 
to shift away from the wholly-planned 
program, carried on in the field by 
hired technicians and analyzed by 
scientists machines at home, to sup- 
port of the individual in a research 
program in which he is deeply inter- 
ested, while at the same time maintain- 
ing a reasonable balance of subject 
areas.” 





Chemistry Teaching Method 
Being Tested 

A new method for teaching begin- 
ning chemistry, one that teaches stu- 
dents “to think like chemists,” is now 
being tested in nine United States high 
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schools, according to Laurence Strong, 
professor of chemistry at Earlham Col- 
lege and director of the project that 
developed the method. The present test, 
financed by a $90,000 National Science 
Foundation grant, is the culmination of 
approximately 3 years of work by a 
number of college and _ high-school 
chemistry teachers. The program, which 
has been made possible by financial 
contributions from various founda- 
tions, has had the support of the Divi- 
sion of Chemical Education of the 
American Chemical Society. 

The initial conference leading to the 
new course was held at Reed College 
in the summer of 1957, under the di- 
rection of Arthur Scott and Harry 
Lewis. The meeting was financed by 
the Crown Zellerbach Foundation. A 
year later the group met again, at Wes- 
leyan University, this time supported 
by the National Science Foundation. 
A writing conference was held last 
summer, at Reed College, devoted to 
the actual construction of the new 
course and the writing of the textbook. 
This work, also financed by NSF, was 
directed by Strong and by Arthur H. 
Livermore, professor of chemistry at 
Reed. 


The Idea for the Method 


The idea for the new teaching meth- 
od grew out of the conviction of Strong 
and others that the conventional begin- 
ning-chemistry course dealt with iso- 
lated facts and technology which stu- 
dents were required to memorize, rath- 
er than with the logical pattern of 
chemistry. As Suong explains: 

“Until now the emphasis in begin- 
ning chemistry has been on the factual 
material of chemistry, but not on what 
lies behind the facts. No basis for un- 
derstanding the basic ideas of chemis- 
try has been given. The new course will 
present the facts against a background 
of ideas. It is our hope that tests will 
show that students can take these ideas 
and work out the answers to new prob- 
lems for themselves.” 

Called the “Chemical Bond Approach 
Project,” the new method is based on 
the idea that atoms are tied together by 
bonds and that the manner in which 
they are tied together is an important 
factor in determining the chemical 
makeup of a substance. Strong says that 
if students understand this basic factor, 
“they can gain an initial insight into 
the possibilities of predicting the prop- 
erties of yet-to-be-made compounds. 
By such a procedure the student . . . is 
able to focus on some of the most dra- 





matic aspects of chemistry. There are 
great possibilities in this new approach 
of enlisting the interest of students at 
every level of ability.” 

High schools which are participating 
in the present test are Central High 
School, Phoenix, Ariz.; Leonia High 
School, Leonia, N.J.; Chester High 
School, Chester, Pa.; Los Angeles High 
School, Los Angeles, Calif.; Shortridge 
High School, Indianapolis, Ind.; Grant 
High School, Portland, Ore.; Lawrence- 
ville School, Lawrenceville, N.J.; Uni- 
versity of Illinois High School, Urbana, 
Ill.; and Sunset High School, Beaver- 
ton, Ore. The teachers who are using 
the experimental course were all par- 
ticipants in last summer’s conference 
at Reed. 

Collaborating with Strong in the di- 
rection of the project are Livermore; 
H. A. Neidig, professor of chemistry 
at Lebanon Valley College (Annville, 
Pa.); and M. Kent Wilson, professor 
of chemistry at Tufts University. Peri- 
odic tests are given students who are 
taking the new course in order to de- 
termine their progress. The course will 
probably be revised at the end of the 
experiment and then released in final 
form. 





Bureau for Research on Sources of 
Poverty Urged; Committee 
Formed for Social Action 


Some problems in American society 
and some new approaches to their so- 
lution were discussed last month in 
Washington at the closing session of 
the biennial round-table conference of 
the American Public Welfare Associa- 
tion. Agnes E. Meyer, widow of the 
former chairman of the board of the 
Washington Post and Times Herald, 
addressing the group, called for a fed- 
eral research bureau to study the 
causes of poverty. Such a study, she 
said, offers the only way of “breaking 
the vicious circle whereby dependency, 
disease, and crime are handed down 
from generation to generation. .. .” 
Later in her speech she disclosed that 
a committee of natural and social sci- 
entists has been formed to “narrow the 
gap between knowledge and action” in 
meeting the nation’s pressing social 
needs, 

Mrs. Meyer suggested that a bureau 
to study the sources of poverty could 
properly be set up in the Department 
of Health, Education, and Welfare. 
State offices working with the depart- 
ment now have research staffs that 
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could readily be augmented and im- 
proved. The cost of expansion for such 
a study to “understand the nature of 
our social illnesses”. would be only a 
few million dollars. The flow of the 
preponderance of all tax revenues to 
the federal government, according to 
Mrs. Meyer, has made it impossible to 
carry out the suggestion that state and 
local funds be used more extensively 
to support the public-assistance pro- 
gram. About 75 cents of every tax dol- 
lar now goes to the federal government, 
she reported, with the state and local 
governments getting only 15 and 10 
cents, respectively. “Obviously,” Mrs. 
Meyer said, “our state and city gov- 
ernments cannot meet their social ob- 
ligations without federal aid or without 
a thorough revision of our tax struc- 
ture.” 


New Committee Described 


Mrs. Meyer ended her talk with a 
description of a new committee, of 
which she is a member, which was 
recently formed to integrate the results 
of research with programs attacking 
social problems. The group, called the 
Committee on Problems of the Amer- 
ican Community, is composed of 16 
natural and social scientists from uni- 
versities and foundations throughout 
the country. It will not conduct new 
research but will experiment with ways 
of applying the results of past research. 

The first problem that the committee 
will concern itself with is that of the 
social aspects of housing—the relation- 
ship of housing to the problems of 
family stability, population trends, 
child welfare, minority groups, care of 
the aged, juvenile delinquency, and 
community organization. The commit- 
tee will operate for one year within the 
Conference Program on Public Affairs 
of the Brookings Institution in Wash- 
ington. 





Lawrence Memorial Award 
Established by AEC 


The Atomic Energy Commission has 
announced the establishment of an 
Ernest Orlando Lawrence Memorial 
Award for recent, especially meritorious 
contributions to the development, use, 
or control of atomic energy in areas of 
the sciences related to atomic energy, 
including medicine and engineering. 
The award was established to honor 
the memory of the late Ernest O. Law- 
rence, director of the Radiation Lab- 
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oratory at Berkeley and Livermore, 
which is operated for the commission 
by the University of California. Law- 
rence died in 1958. The laboratory has 
since been named the E. O. Lawrence 
Radiation Laboratory in his honor. 

The award, which will be made by 
the commission upon the recommenda- 
tion of its General Advisory Commit- 
tee and with the approval of the Pres- 
ident, will consist of a medal, a cita- 
tion, and up to $25,000. It will be made 
to net more than five recipients in any 
one year, in the amount of not less 
than $5000 each; it will not necessarily 
be made every year. It will be presented 
in the spring of the year, to men or 
women who are not more than 45 
years of age, at a time and place to be 
determined by the commission. The re- 
cipients must be United States citizens. 

In contrast to the commission’s Fermi 
Award, the Lawrence Award is designed 
especially for the recognition of young 
scientists who have made recent out- 
standing contributions to the develop- 
ment, use, or control of atomic energy. 
The Fermi Award is based upon the 
lifetime contributions of theoretical and 
experimental scientists. 





Science Talent Search Shows 


Sharp Increase in Interest 


Steadily increasing interest in scien- 
tific training and professional careers 
is reflected in the growing number of 
students competing in the annual Sci- 
ence Talent Search for the Westing- 
house science scholarships and awards, 
according to Watson Davis, director of 
Science Service. More than 33,000 sets 
of entry materials have been requested 
by the teachers and counselors of out- 
standing high-school seniors who wish 
to compete in the 19th Science Talent 
Search. This represents an 18-percent 
increase over last year, according to 
Dorothy Schriver, executive secretary 
of Science Clubs of America, which 
conducts the Search as an activity of 
the Science Service science youth pro- 
gram. 

A comprehensive science aptitude 
examination to measure ability in scien- 
tific thinking is being given for the 
Search this month in public, private, 
and parochial schools throughout the 
United States. The 24-hour test may 
be scheduled for any time up to 27 
December; all completed entry materials 
must arrive at Science Clubs of Amer- 
ica headquarters in Washington by mid- 
night of that date Requests for the ex- 


amination will be filled up to the last 
day. 

In addition to taking the aptitude 
test, each applicant must submit school 
records, faculty recommendations, and 
a report of approximately 1000 words 
on a scientific study he or she has 
carried out. Research papers entered 
last year dealt with such subjects as 
a linear induction accelerator for use 
in studying resonant nuclear reactions; 
six unusual land snails found in the 
Maryland Piedmont; new postulates in 
Boolian algebra; measurement of the 
infinitesimal amount of heat released 
when a solid is immersed in a liquid; 
the possible influence of radioactivity 
in speeding up evolution; the finite sums 
of polynomials; somersaulting Egyptian 
spiny mice; the biochemistry of vine- 
gar; the digestive processes of the 
Venus-flytrap; and the use of solar en- 
ergy for space cooling. 

Approximately 10 percent of the 
students who fulfill all entry require- 
ments of the Science Talent Search 
will be named members of the honors 
group and recommended to colleges 
and universities for admission and 
scholarship awards. From the honors 
group, 40 top winners will be selected 
to come to Washington for the Science 
Talent Institute, 3-7 March 1960. Dur- 
ing the 5-day institute the 40 winners 
will be interviewed, and their potential 
ability wiil be further evaluated by a 
board of judges to determine how $34,- 
250 in science scholarships and awards 
provided by the Westinghouse Educa- 
tional Foundation shall be distributed. 


Volunteers Needed To Record 
Scientific Textbooks for the Blind 


Scientists can perform valuable serv- 
ice by reading aloud textbooks for Re- 
cording for the Blind, which has head- 
quarters at 121 E. 58th St., New York, 
N.Y. The organization has 14 centers 
throughout the country. A volunteer 
must be able to devote at least 2 hours 
a week to recording. It takes 25 hours 
to read an average textbook of 500 
pages. To be effective, a technical work 
must be recorded by someone with a 
knowledge of the subject. 

More than 1400 blind persons now 
use RFB’s recorded books, which they 
obtain free of charge from 12 regional 
public libraries. About 700 of these 
subscribers are college students; the 
rest are adults who wish to continue 
their education. 

Recording for the Blind has recorded 


1751 








at least 150 science textbooks to date. 
About 50 percent of these are in math- 
ematics and biology. There are only 19 
chemistry textbooks and 18 physics 
textbooks on the list. 


New Journals 


Biochemical and _ Biophysical Re- 
search Communications. vol. 1, No. 1, 
July 1959. Paul Berg et al., Eds. Aca- 
demic Press, 111 Fifth Ave., New York 
3. Monthly. Individual subscribers, 
$6.50; others, $12. 

Botanica Marina. Spring 1959. T. 
Levring, chairman, Ed. Committee. 
Cram, De Gruyter, Hamburg, Ger- 
many. Quarterly. 

Bulletin of the United States Antarc- 
tic Projects Office. vol. 1, No. 1, Sept. 
1959. U.S. Antarctic Projects Office, 
Washington 25, D.C. 

Cern Courier. No. 1, Aug. 1959. Eu- 
ropean Organization for Nuclear Re- 
search, Geneva 23, Switzerland. Month- 
ly. Free. 

Current Anthropology  (pre-issue). 
Sept. 1959. Sponsored by Wenner Gren 
Foundation for Anthropological Re- 
search. Sol. Tax, Ed. The Editor, Uni- 
versity of Chicago, 1126 E. 59 St., Chi- 
cago 37, Ill. Bimonthly. $10. 

Experimental Neurology. vol. 1, No. 
1, Apr. 1959. William F. Windle, Ed. 
Academic Press, 111 Fifth Ave., New 
York 3, 6 issues, $16. 


News Briefs 


A Forensic Science Society was 
formed recently during a well-attended 
meeting at Nottingham University in 
England. The object of the society is 
to advance the study and application 
of forensic science. With this aim in 
view, a series of symposia, to be held 
alternately in London and in the prov- 
inces, is being arranged. Among the 
subjects suggested for discussion are 
blood, hypoglycemia, street accidents, 
and instrumentation. 

All persons professionally interested 
in forensic science are eligible for mem- 
bership. The president of the society 
is J. B. Firth, and the secretary is Dr. 
E. G. C, Clarke of the Royal Veterinary 
College, London N.W.1, from whom 
further information may be obtained. 

* * * 

Natural History, published by the 
American Museum of Natural History 
in New York, and Nature Magazine, 
published in Washington by the Amer- 
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ican Nature Association, have consol- 
idated and will appear in merged form 
in January. The new magazine will be 
under the direction of John Purcell, 
editor of Natural History, and will be 
published in New York. Richard W. 
Westwood, president of the American 
Nature Association and editor of Na- 
ture Magazine, will serve as a con- 
tributing editor, reporting on develop- 
ments in the field of conservation as 
viewed from the nation’s capital. Paul 
M. Tilden, assistant editor of Nature 
Magazine, will be an associate editor 
of the combined publication. 
* * * 

At the recent central divisional meet- 
ing of the American Psychiatric Asso- 
ciation held in Detroit, a plaque was 
awarded to Wayne State University’s 
department of psychiatry and to the 
department’s main teaching and clinical 
facility, the department of psychiatry 
of Detroit Receiving Hospital, for the 
best scientific exhibit presented at the 
meeting. The award recipient was se- 
lected by representatives of all the mid- 
western states. The exhibit was on the 
diagnosis, understanding, and treatment 
of emergency psychiatric problems. 

* * a 

Cornell University has announced the 
establishment of what is probably the 
first large university-sponsored center 
for radiophysics and space’ research. 
Thomas Gold has been selected direc- 
tor of the new unit, to be known as 
the Cornell University Center for Ra- 
diophysics and Space Research, and 
Henry G. Booker is associate director. 
Gold is professor of astronomy, pro- 
fessor of electrical engineering and 
professor of physics at Cornell, and 
Booker is director of the School of 
Electrical Engineering, professor of 
engineering physics, and professor of 
physics. 

cg * K 

The Optical Society of America has 
established an executive office at 1155 
16th St., NW, Washington, D.C. Mary 
Warga, professor of physics at the 
University of Pittsburgh, is the execu- 
tive secretary of the society, which is 
building up a library in its new office. 

* * Bd 

The Commission on Crystallographic 
Apparatus of the International Union 
of Crystallography has published a sec- 
ond edition of the Index of Crystallo- 
graphic Supplies, which can be obtained 
for $2.50 from the Société francaise de 
Minéralogie et de Cristallographie, 1, 
rue Victor-Cousin, Paris 5°, France. 
The 125-page volume contains a list of 





equipment and supplies, literature ref- 
erences, advertisements, and addresses 
of manufacturers and suppliers, includ- 
ing branches in various countries. 
Chairman of the commission is W. 
Parrish, Philips Laboratories, Irving- 
ton-on-Hudson, N.Y. 
* * | 

A Symposium on Theory, Technique, 
and Clinical Application of Vector- 
cardiography was held at the Medical 
Academy, Wroclaw, Poland, 21-24 Oc- 
tober, under the chairmanship of Hugon 
Kowarzyk. Outstanding Polish cardiol- 
ogists, including Professor Zdzislaw As- 
kanas, participated. Papers were pre- 
sented by scientists from nine European 
countries, the U.S., and Mexico. 

* %* * 

A comparative study of technical and 
scientific manpower in 55 countries is 
the subject of Training of Technical 
and Scientific Persoznel, published re- 
cently by the United Nations Educa- 
tional, Scientific, and Cultural Organi- 
zation. The survey analyzes past expe- 
rience, present trends, and future pos- 
sibilities existing in technical-training 
fields and points out the need for addi- 
tional teachers. The volume may be 
obtained from the UNESCO Publica- 
tions Center, 801 Third Ave., New 
York, N.Y., or from the Columbia 
University Press, 2960 Broadway, New 
York, N.Y. 


National Wildlife Week will be ob- 
served from 20 to 26 March 1960 
under the sponsorship of the National 
Wildlife Federation and its affiliates in 
49 states and the District of Columbia. 
Walt Disney will serve as honorary 
chairman for the observance, which 
will have the theme “Water—Key to 
Your Survival.” 


Scientists in the News 


Ira V. Hiscock, a leading figure in 
public health, will retire 1 January as 
chairman of the public health depart- 
ment at Yale University. He has been 
on the Yale faculty for 39 years. His 
retirement has been moved ahead to 
permit him to become a Carnegie visit- 
ing professor in public health at the 
University of Hawaii for 6 months. He 
was president of the American Public 
Health Association in 1956-57 and is 
a past president of the National Heart 
Council. He is a member of the expert 
panel on public health administration 
of the World Health Organization of 
the United Nations. 
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Robert G. Snider has been appointed 
coordinator of U.S. and international 
activities in connection with the forth- 
coming multi-nation oceanographic ex- 
pedition to the Indian Ocean. He is 
president of International Population 
Research, Inc., and chairman of the 
panel on ocean resources of the com- 
mittee on oceanography of the National 
Academy of Sciences—National Re- 
search Council. 


C. J. Van Slyke, deputy director of 
the National Institutes of Health, has 
retired after 30 years’ service in the 
Public Health Service. His work at the 
National Institutes included the organi- 
zation and administration of Public 
Health Service programs in support of 
medical and biological research. 

Van Slyke entered the commissioned 
corps of the Public Health Service in 
1928, after graduating with a medical 
degree from the University of Minne- 
sota. He was appointed director of the 
National Heart Institute upon its estab- 
lishment in August 1948. In December 
1952 he was named associate director 
of the National Institutes of Health and 
in 1958 was made deputy director. 


Arthur C. Cope, head of the depart- 
ment of chemistry at Massachusetts In- 
stitute of Technology, has been chosen 
president-elect of the American Chemi- 
cal Society. President for 1960 will be 
Albert L. Elder, director of research of 
the Corn Products Company, Argo, 
Ill., who takes office on 1 Janwary, suc- 
ceeding John C. Bailar, Jr., proicssor of 
inorganic chemistry at the University 
of Illinois. 


Sylvio Frées Abreu, director of the 
National Technical Institute, Rio de 
Janeiro, and W. D. Johnston, Jr., of 
the Foreign Geology Branch, U.S. Geo- 
logical Survey, Washington, were 
awarded the Vosé Bonifacio de Andrade 
e Silva Medal of the Sociedade Brasi- 
leira de Geologia at the 13th Brazilian 
Geological Congress, held in Sao Paulo 
in November. 


J. D. Fulton, National Institute for 
Medical Research, England, will attend 
the 16th Annual Conference of the 
Bureau of Biological Research, to be 
held at Rutgers University, 29-30 Jan- 
uary 1960. 


J. A. Loraine, member of the Medi- 
cal Research Council’s Clinical Endo- 
crinology Research Unit, Edinburgh, 
Scotland, is visiting this country and 
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Canada until 11 January. His itinerary 
includes New York; Durham, N.C.; 
Atlanta; Gatlinburg, Tenn.; New Or- 
leans; Salt Lake City; San Francisco; 
Los Angeles; Detroit; Montreat; and 
Boston. 

Another visitor from abroad is D. F. 
Meigh, principal scientific officer of the 
Ditton Laboratory of the British Agri- 
cultural Research Council. He will be 
in the United States until mid-February, 
visiting Washington; Beltsville, Md.; 
Philadelphia; Boston; the San Fran- 
cisco area, including Davis, Berkeley, 
and Albany; the Los Angeles area; 
Geneva, N.Y.; Ithaca, N.Y.; New York 
City; and possibly Ottawa, Canada. 


Air Force major general Don R. 
Ostrander, now deputy director of the 
Advanced Research Projects Agency, 
will head a new unit for rocket-vehicle 
development at the National Aeronau- 
tics and Space Administration. He will 
join NASA about 1 January as director 
of iaunch vehicle programs. 


Harold D. Green, professor of physi- 
ology and pharmacology at the Bow- 
man Gray School of Medicine, has re- 
ceived a special award from the Ameri- 
can Heart Association for distinguished 
service to research. The award reflects 
a recently established Heart Association 
policy to recognize people who have 
served on the AHA Research Com- 
mittee for five terms. 


Edward D. Amstutz, professor of 
organic chemistry at Lehigh University, 
has been named head of the department 
of chemistry at Lehigh, effective 1 
January. He succeeds Earl J. Serfass, 
who has resigned to accept a position 
as a member of the board of directors 
and vice-president in charge of research 
and development of the Milton Roy 
Company, Philadelphia. 


The Institute of Radio Engineers has 
announced the appointment of Albert 
H. Rubenstein, professor of industrial 
engineering at Northwestern University, 
as editor of the JRE Transactions on 
Engineering Management. He is inter- 
ested in obtaining papers resulting from 
systematic studies of research, develop- 
ment, and engineering. The range of 
subjects covered by the Transactions 
includes economic, organizational, and 
human-relations aspects of these activi- 
ties. Manuscripts and inquiries should 
be addressed to the editor at the Tech- 
nological Institute, Northwestern Uni- 
versity, Evanston, Ill. 


Frederick J. Brady, former chief 
program officer, Bureau of State Serv- 
ices, U.S. Public Health Service, has 
been appointed assistant director of the 
International Cooperation Administra- 
tion’s Office of Public Health. He suc- 
ceeds Charles L. Williams, Jr., who has 
assumed the duties of chief of the 
Health Division, Lima, Peru. 


Sidney Chapman, former interna- 
tional head of the International Geo- 
physical Year, has been appointed to 
serve until 20 February as senior re- 
search scientist at the University of 
Michigan’s Institute of Science and 
Technology. In this capacity he will 
lecture and consult with engineers and 
scientists on appropriate research activi- 
ties. He has also been selected to pre- 
sent the commencement address at the 
university's mid-year commencement 
exercises on 16 January. 

Chapman is known for his work as a 
solar-terrestrial physicist and has been 
a professor of geophysics at the Univer- 
sity of Alaska since 1951. Since 1955 
he has been a member of the research 
staff of the High Altitude Observatory, 
Boulder, Colo. 


Merrill S. Read, chief of the Irradi- 
ated Food Branch, U.S. Army Medical 
Research and Nutrition Laboratory, 
Denver, Colo., has taken a leave of 
absence in order to accept a position 
as visiting professor in the department 
of biochemistry and nutrition, Virginia 
Polytechnic Institute, Blacksburg, Va. 


Hermann O. L. Fischer, professor 
emeritus of biochemistry at the Univer- 
sity of California, Berkeley, recently re- 
ceived an honorary doctor of sciences 
degree from the Justus Liebig Univer- 
sity in Giessen, Germany, in recogni- 
tion of pioneering work in the field of 
biologically important carbohydrates 
and fats. Fischer has contributed to the 
development of the modern fermenta- 
tion scheme, has shed new light on the 
problem of the formation of hydro- 
aromatic and aromatic compounds from 
carbohydrates in plant life, and has de- 
veloped novel methods for lengthening 
and shortening the carbon chain of 
sugar molecules. 


Chester B. Watts, who retired from 
active duty at the U.S. Naval Observa- 
tory on 30 September, has been ap- 
pointed research associate at Yale Uni- 
versity. He is working on the conclud- 
ing stages of a survey of the marginal 
zone of the moon. 
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Germany Rejoins the Powers. Mass 
opinion, interest groups, and elites in 
contemporary German foreign policy. 
Karl W. Deutsch and Lewis J. Ed- 
inger. Stanford University Press, 
Stanford, Calif., 1959. xvi + 320 
pp. $6.50. 


There has been much talk about the 
German Wirtschaftswunder, the remark- 
able economic recovery of Germany 
after World War II—and an extraor- 
dinary story it has been. Yet in some 
ways the economic recovery has not 
been the most impressive of the many 
German postwar “miracles.” After all, 
we knew long ago that the Germans 
are hard-working, technically advanced 
people, and shrewd dealers in inter- 
national trade. Nor has German re- 
covery, for all the publicity, been so 
much more rapid than that of other 
European countries. What is certainly 
more remarkable than Germany’s eco- 
nomic resurgence is its postwar politics; 
one has better reason to speak of a 
German Regierungswunder, a govern- 
mental miracle, than of a German 
economic miracle. 

The prewai German democratic sys- 
tem, the Weimar Republic, was char- 
acterized by great instability of govern- 
ments and by weak coalitions; its 
governments were almost always inade- 
quate, sometimes impotent, and, in the 
last stages of the regime, completely 
paralyzed in the face of mortal eco- 
nomic and political crisis. In 14 years, 
20 governments came and went; 11 
governed for 8 of the 14 years, sup- 
ported only by a minority in the Reich- 
stag; those supported by a majority were 
little better than the minority govern- 
ments, for all were weak coalitions, 
always on the verge of fission; minor, 
inexperienced politicians were con- 
stantly pushed to the highest positions 
in the unending game of coalition- 
making: men like Luther, Cuno, Briin- 
ing, von Papen, von Schleicher. Under- 
lying this state of affairs, and responsible 
for it, was a hyperpluralistic party sys- 
tem, a low capacity for political integra- 
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tion, either in or out of Parliament, and 
an utter absence of Koalitionsfihigkeit— 
“coalitionability,” to translate very liter- 
ally. And responsible for this, in turn, 
was the close identification of parties with 
vested interests (every major part of 
the lobby appeared to have a party of 
its own), the dogmatic and intransigent 
ideologies of the parties, and the close 
control of parliamentary politicians by 
party bureaucrats, hampering their free- 
dom of movement on the parliamentary 
scene. 

Only against this background can we 
appreciate the magnitude of the govern- 
mental miracle since World War II. 
Old students of German politics must 
indeed find this a topsy-turvey world. 
In place of unstable governments, there 
now is a government which seems 
almost impervious to change; in place 
of coalitions, a single party is dominant; 
in place of party pluralism, there is a 
virtual two-party system, with Christian 
Democrats at one pole and the Social 
Democrats at the other. Instead of the 
identification of parties with particular 
vested interests (for example, trade 
unions, farmers, churches, regions), we 
find parties making very broad appeals, 
as do British and American parties. 
Ideology is on the wane—witness the 
dropping by the Social Democrat Party 
of its theoretical Marxism. The party 
bureaucrats seem to be the puppets of 
the parliamentarians, not vice versa. 

What has happened? And will it last? 

Karl Deutsch and Lewis Edinger, in 
Germany Rejoins the Powers, shed con- 
siderable light on these questions, al- 
though this was not their principal 
purpose. Their intention, essentially, 
was to analyze how German foreign 
policy is made and, incidentially, to 
assess the reliability of Germany as an 
American ally, and the various policies 
we might follow toward her. But they 
have discharged these limited tasks in 
such a way that their analysis is rele- 
vant to much more than an _ under- 
standing of the formulation of German 
foreign policy. It is suggestive in regard 
to all phases of German political life 





and is, for this reason alone, a vindica- 
tion of the modern method of political 
analysis they have chosen to employ. 

This method differs from (or, better, 
goes beyond) the traditional methods 
of political analysis in that emphasis is 
placed not only upon political ma- 
chinery but upon the whole setting in 
which the machinery operates: the 
more general “behavior” patterns (the 
quotation marks are used advisedly) of 
which governmental institutions are, at 
most, a part. For Deutsch and Edinger, 
five elements play a role in the formula- 
tion of foreign policy: the machinery 
of government itself, the “people” (pub- 
lic opinion, real or imagined), the 
policy-formulating “elite,” the parties, 
and the interest groups. And in addition 
to the interplay between these elements, 
policy is treated as a product not merely 
of specific deliberative processes but 
also of general political attitudes, per- 
sonality types, and the “national 
character.” 

This complicated approach to the 
analysis of foreign policy the authors 
call (somewhat mysteriously, and | 
think with little regard for usage) a 
“functional” approach; the simpler, 
more formalistic approach which they 
seek to transcend they call (still more 
mysteriously) the “descriptive” approach 
to politics. We may take it that “func- 
tional” analysis in this case means noth- 
ing more abstruse than a due regard 
for all the major factors, especially the 
background material, bearing on a case. 
But it is precisely this attention to the 
background (as revealed in public- 
opinion polls, elite inventories, quantita- 
tive studies of social structures, and his- 
torical analysis) which makes this work 
so useful for so many purposes. To 
be sure, the materials are somewhat out- 
dated (no use seems to be made of polls 
conducted after 1956), but very little 
of the German political background 
seems to have changed significantly in 
the meantime. 

What light, then, does the book shed 
upon the governmental miracle of the 
postwar years? 

For one thing, it would seem that the 
present good behavior of the Germans 
is not unprecedented, but simply one 
aspect of two persistent themes in Ger- 
man history: on one side, cozy homi- 
ness, diligent craftsmanship, stolid com- 
petence, finely attuned esthetic and 
scientific sensibilities; on the other, ad- 
miration for force and cunning, hos- 
tility toward the outside world, mixed 
feelings of inferiority and superiority, 


SCIENCE, VOL. 130 





glo 
Thi 


sing 
ser 
the 
the 
anc 
rob 
pic 
par 
att 
Ge 
, . 
mo 
cor 


wo 


Ha 


for 


agi 


Ed 
qu 
on 
exe 


onl 
col 
we 
the 


len 
the 


the 
of 

ing 
col 
ful 
eve 


lica- 
tical 
y. 
>tter, 
hods 
sis is 
ma- 
ig in 
the 
(the 
y) of 
e, at 
nger, 
nula- 
inery 
(pub- 
the 
irties, 
Jition 
nents, 
verely 
; but 
, per- 
tional 


0 the 
uthors 
ind | 
ge) a 
mpler, 
1 they 

more 
roach 
“func- 
, noth- 
regard 
lly the 
A Case. 
to the 
public- 
antita- 
nd his- 
s work 
s. TO 
at out- 
f polls 
y little 
ground 
ntly in 


k shed 
of the 


hat the 
ermans 
ly one 
in Ger- 
 homi- 
d com- 
ic and 
ver, ad- 
g, hos- 

mixed 
sriority, 


VOL. 130 





glorification of war, romantic daring. 
This ambivalence of character is re- 
flected in appraisals of the Germans 
since the 16th century. Foreign ob- 
servers were at one time impressed by 
the Germans’ lack of discipline and 
their deficiency in soldierly courage; at 
another, by their obedience and their 
robust militarism. We get a very vivid 
picture of these Jekyll-and-Hyde-like 
paradoxes (which the authors rightly 
attribute to the conflicting influences of 
German history) from the first chapter 
—at once the most sprightly and the 
most disorganized, suggestive, and in- 
conclusive of the study. 

Germany’s past, in Hans Speier’s 
words, has been “truly unresolved.” 
Have we any reason to think that the 
Adenauer era has resolved it? Un- 
fortunately, the evidence is not all 
reassuring. 

One piece of disquieting evidence is 
historical; the Germans have, in the 
past, changed from one aspect to the 
other of their “character” with fantastic 
tapidity, precisely because in any e~ist- 
ing German behavior pattern its vu, -V- 
site seems always to be latent; the dia- 
lectic was a German invention, and 
Germany is a kind of antithetical 
country. The Weimar Republic itself is 
the best example. In 1928, even in 
1930, all seemed plain sailing; only 12 
Nazis were in the Reichstag, and the 
moderate Weimar coalition seemed 
firmly in control. By 1932 the worst 
had happened: 230 Nazis in the Reich- 
stag, von Papen, representing only a 
tiny minority, in power, and Hitler 
waiting confidently in the wings. A 
year after that, rampant dictatorship. 
Why should not the same thing happen 
again? 

Every piece of evidence Deutsch and 
Edinger produce which bears upon this 
question is itself highly ambiguous—as 
one might expect. Are the Germans, for 
example, sufficiently converted to de- 
mocracy? Public opinion polls show 
only a steady 25 percent or so fully 
committed to popular government (“all- 
weather democrats,” the authors call 
them), despite the fact that 50 percent 
associate dictatorship with acts of vio- 
lence. The encouraging thing about 
these figures is that the young seem 
more strongly committed to democracy 
than the old, and that the proportion 
of reliable democrats seems to be climb- 
ing slowly (very slowly). The dis- 
couraging thing is that the proportion 
fully converted to democracy is so low, 
even after the catastrophic failures and 
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misdeeds of Nazism, and that the pro- 
portion of Nazi die-hards seems to be 
nearly as great. About one-fourth of all 
Germans hold favorable opinions of 
Hitler, Hess, and von Schirach, oppose 
the democratic flag, and even think that 
no one who resisted in the war should 
be allowed to hold a high government 
position now. About a third are “un- 
equivocally anti-Semitic,” and a larger 
proportion still are anti-Semitic in one 
way or another. A very large number 
of Germans reproduce in their personal 
politics the ambivalence of their coun- 
try, and the ambivalents and the un- 
converted Nazis constitute a 
majority. 

One gets an impression, here, of a 
peculiar disjunction between Germany 
on the level of government and politics 
and Germany on the level of public 
opinion—a_ disjunction which might 
well explain the present “governmental 
miracle” and make doubtful its ability 
to last. The government, through its 
restitution policies, has been quite gener- 
ous to victims of persecutions and has 
done a good deal to suppress anti- 
Semitism. The vote for the extremist 
parties has been reassuringly low. But 
the Adenauer government seems often 
to govern merely without the active 
opposition of the public—not even with 
its tacit support. Only 11 percent of the 
public, for example, approved the $700 
million indemnity paid to Israel, and 
similar discrepancies of policies and 
opinions have occurred in other in- 
stances. Is there not latent in this dis- 
junction the possibility of yet another 
switch of character? One remembers all 
too well in this connection the sudden 
intervention in the elections of the early 
1930’s of those who had previously been 
apathetic (or aloof) toward politics, and 
the catastrophe they brought about. Do 
not these latent extremists still exist? 

And what supports Adenauer’s gov- 
ernment? What gives it such autonomy? 
Is it the sort of democratic willingness 
to be led by responsible leaders one 
finds in Britain, or is it perhaps the 
admiration Germans still have for the 
successful autocrat, regardless of the 
basis of his autocracy? Adenauer is cer- 
tainly an autocrat (although his power 
rests upon his party) and, so far, a 
successful one. And the Germans (over 
80 percent of them) certainly appear 
still to have fond memories of autocracy. 
Apart from those who hold favorable 
opinions of many former Nazi leaders, 
the proportion of Germans who think 
they were better off before World War 
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Ii (41 percent) is larger than the pro- 
portion who think they were worse off 
(24 percent)—despite the economic 
miracle. The Hohenzollerns are remem- 
bered with nostalgia (45 percent think 
the empire was the period when Ger- 
many was “best off”), and Bismarck is 
by far the most popular of all political 
figures. From this one may at least 
begin to suspect that the parliamentary 
system is tolerated—“supported” is 
much too strong a term—chiefly for 
its manifest success; but no democratic 
system is really safe if it cannot count 
upon unconditional loyalty—that is, if 
its life depends upon a constant flow 
of “miracles.” 

We may be more reassured by the 
formal machinery of government than 
by the character of German opinion. 
The Bonn  constitution-makers had 
Weimar constantly before their eyes 
and were resolved to prevent a recur- 
rence of its diseases. Their opinions 
about causes differed, as did those of 
the Allies with whom they had to nego- 
tiate, but in the end they came up with 
an impressive formal document. On one 
hand, the constitution was designed to 
prevent a recurrence of weak prime 
ministers and of ministerial instability 
(chiefly through the “constructive” vote 
of confidence). On the other, it was to 
prevent, also, the sort of constitutional 
autocracy (government according to the 
letter of the constitution but against its 
spirit) exercised by von Papen, von 
Schleicher, and Hitler himseif—chiefly 
by the redefinition of emergency powers 
and the power of dissolution, and through 
the creation of a special constitutional 
court. All this, however, is empty formal 
machinery and, due to party-political 
conditions, is as yet untested. We do 
not know how the machinery would 
work if political life were to become 
more pluralized; after ail, the Weimar 
constitution was itself proclaimed, in its 
own day, the best of democratic con- 
stitutions. And offices do not operate 
themselves; we must look at the occu- 
pants and at the men who influence 
them. 

Here, once more, the picture is am- 
bivalent in the extreme. It is encourag- 
ing to learn that the higher party elite 
of the Christian Democratic Union, the 
party in power, has a strong anti-Nazi 
record; 39 percent have a clear anti- 
Nazi record (35 percent were im- 
prisoned by the Nazis), and only 4 per- 
cent had served the Nazis in official 
capacities. The anti-Nazi record of the 
Socia! Democrats is, of course, greater 
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still. But it is not encouraging to learn 
that the record of anti-Nazism falls off 
sharply below the top levels of the 
party elite; that cabinet ministers have 
been far less anti-Nazi than party 
hierarchs (20 percent belonged to the 
Nazi party or its affiliates, only 15 per- 
cent were imprisoned by the Nazis, 
and not a single cabinet member went 
into exile!); “at members of the legis- 
lature had only a slightly better anti- 
Nazi record than ministers; and that 
higher civil servants, diplomats, and 
military men largely served loyally 
under Hitler and date back to the latter 
days of the Empire. This is not en- 
couraging—first, because it means that 
as the top party leaders die off and are 
replaced, those most compromised (and 
presumably molded) by Nazism will 
achieve power; second, because any de- 
cline in the political influence of parties 
—any less duolithic party system—will 
mean a decline in power for the more 
reliable democrats. All the more is this 
the case when one takes into account 
the relatively poor anti-Nazi records of 
the leaders of interest groups (with the 
possible exceptions of  trade-union 
officials and higher Protestant clergy- 
men) and the still poorer records of 
leading German educators. Only the 
elite of the press, among the “influ- 
ential” outside party politics have a 
strong anti-Nazi record. The press, of 
course, plays a large role in forming the 
foreign image of any country, and it 
is sobering to realize that the press of 
Germany is highly atypical of the gen- 
eral public and of the influential (and 
apparently not particularly able to in- 
fluence either group). What is more, a 
relatively large proportion of the higher 
journalists have proved anti-Nazi records 
simply because it was the Allies who 
licensed editors and publishers until 
1949; since then the figures have shifted 
considerably toward those for other elite 
groups, though they are still rather en- 
couraging (42 percent were clearly anti- 
Nazi, 37 percent were persecuted). 
There is, of course, much more to 
Deutsch and Edinger’s book than I have 
even intimated; above all, I have omitted 
their interesting analyses of several 
cases of actual policy formulation; and 
while my concerns here have beer with 
the specific political complexion of Ger- 
man opinion and German elite, their 
concerns are much broader. But if we 
restrict ourselves to the specifically 
political, what emerges from their book 
is this: a country with two shockingly 
disparate political faces, a reliably 
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democratic party hierarchy disjointed 
from a largely antidemocratic or un- 
committed country; a press largely un- 
representative of opinion; a generation 
more corrupted by Nazism than its 
predecessors now coming to power; a 
still younger generation less corrupted 
by autocracy than either; and a gnawing 
doubt: is it wise to rely as much as we 
do upon a country with a past and a 
future still so largely unresolved? 

But what could one expect of Ger- 
many except what she is? In the words 
of the authors: “How tempting to pre- 
tend that all could be forgotten—that 
a poker-faced generation of amnesia 
cases could build a new German future 
by spreading clean wallpaper over the 
family closets that contain too many 
skeletons. Indeed, they can be found— 
the smooth and evasive men of affairs, 
the elite members with the large gaps 
in their biographies—but how could 
they themselves forget what has hap- 
pened?” 

HARRY ECKSTEIN 
Center of International Studies, 
Princeton University 


Directory of Nuclear Reactors. vol. 1, 
Power Reactors. International Atomic 
Energy Agency, Vienna; Austria, 
1959 (order from _ International 
Publications, 801 Third Ave., New 
York). 214 pp. Illus. Paper, $3.50. 


Sterling Cole, director general of the 
International Atomic Energy Agency, 
states in the foreword of this volume 
that it represents “one of the Agency’s 
first major scientific publications, dem- 
onstrating the importance we attach to 
making data in this field readily avail- 
able internationally.” 

The power reactor Directory is to be 
followed by volumes covering reactors 
in different categories and by supple- 
ments which will keep the volumes up- 
to-date and complete. 

This volume provides summary design 
information about 36 nuclear power sta- 
tions in nine different countries. Each 
station has an electrical output of at 
least 2 megawatts and is either now in 
operation or scheduled to be in opera- 
tion by the end of 1962. 

The format of the volume is described 
well by the following paragraph from 
the introduction: 

“Information is presented in a uni- 
form way for each reactor. Thus, the 
first page contains general information, 





reactor physics data and information on 
the core. The second and third pages 
provide sketches of the fuel elements 
or of the fuel element assembly and of 
the horizontal and vertical sections of 
the reactor. On the fourth page informa- 
tion is grouped under the following 
headings: fuel element, core heat trans- 
fer, control, reactor vessel and overall 
dimensions, and fluid flow. The fifth 
page shows a simplified flow diagram 
and the sixth page provides information 
on reflector and shielding, containment 
and turbo-generator; when available, in- 
formation is given on cost estimates and 
operating staff. The description of each 
reactor ends with general remarks and 
bibliographical data.” 

This uniform presentation of informa- 
tion gathered from international sources 
makes the Directory a valuable refer- 
ence document. The format used is 
logical, legible, and reasonably com- 
plete. Unfortunately, no single format 
is the best one for all types of reactors, 
so the reader may find some design fea- 
tures of interest omitted or inadequately 
covered for clear understanding. In most 
cases, the reader is provided with a bib- 
liography to guide more detailed inves- 
tigations. 

While there are relatively few places 
(considering the nature of the volume) 
where information has been listed as 
“not available,” I hope that future sup- 
plements will reduce this number still 
further. 

U. M. STAEBLER 
Division of Reactor Development, — 
U.S. Atomic Energy Commission 


A Bibliography of Birds. With special 
reference to anatomy, behavior, bio- 
chemistry, embryology, pathology, 
physiology, genetics, ecology, avicul- 
ture, economic ornithology, poultry 
culture, evolution, and related sub- 
jects. Part 4, Finding Index (to the 
subject index). Ruben Myron Strong. 
Chicago Natural History Museum, 
Chicago, Ill., 1959. 185 pp. $2.75. 


The first three parts of this monv- 
mental, bibliographic compendium were 
issued during the years 1939 to 1946. 
These parts were reviewed in Science 
[106, 71 (1947)] by the late E. W. Gud- 
ger, who concluded his review with the 
following comment on Part 3, the sub- 
ject index. “One has to work over the 
Subject Index, however, to realize its 
thoroughness and its complexity. So 
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great are these things that an alpha- 
betical Finding Index is a necessary key 
for unlocking the door to the great 
wealth of the vast and complicated Sub- 
ject Index. Such an index, ow in prep- 
aration, is to be published as Part 4. 
When this has been accomplished and 
the treasures of this great work made 
easily available, it will be seen that this 
is surely the Bibliography of Birds, the 
most valuable tool ever forged for stu- 
dents of ornithology and an imperish- 
able monument to the labors of the au- 
thor.” 

Now the final part is before us, and all 
that need be said is that it fully lives up 
to Gudger’s wish, and that it does make 
the contents of this whole work readily 
available. It is a pity that so long an in- 
terval separated its appearance from 
that of the earlier parts. This is no fault 
of the book or of its author, and it seems 
better to be glad that the work has been 
completed than to complain about its 
delay. 

The advances made in all branches of 
avian biology since the first two parts, 
the Author Index, were published 
(1939) have been so great that this in- 
dex must, of necessity, be used only 
for what it is—an index of the literature 
up to 1939. No one should assume from 
its publication date (1959) that it at- 
tempts to cover more recent material. 

All students of avian biology will have 
reason to be grateful to Strong for a 
most useful work, a work of a sort that 
demands prolonged and self-sacrificing 
labors on the part of the compiler, for 
which he seldom, if ever, is thanked by 
the people he helps. 

HERBERT FRIEDMANN 
U.S. National Museum 


Anatomy of the Human Body. Henry 
Gray. Twenty-seventh edition edited 
by Charles Mayo Goss, Lea and Feb- 
iger, Philadelphia, Pa., ed. 27, 1959. 
1458 pp. Illus. $17.50. 


The only major changes noted in the 
new edition are in the chapters on the 
central nervous system and the car- 
diovascular system. The former chapter 
has been completely rewritten in a 
simpler form and shortened by 50 pages. 
The structural features of the nervous 
System are emphasized, but the func- 
tional aspects are implied. Although the 
spinal cord is listed as a separate sub- 
division in the text, there is no cor- 
Tesponding subdivision or introductory 


25 DECEMBER 1959 


. 


paragraph on the brain as a whole. 

The chapter on the cardiovascular 
system has been divided into separate 
sections on the heart, arteries, and veins. 
Each section includes a discussion of 
embryological development. The sec- 
tion on the heart contains an account 
of the development of the heart, the 
peculiarities of the fetal vascular sys- 
tem, the external appearance and shape 
of the heart and pericardium, and a 
detailed description of the gross anat- 
omy of the heart. There are 26 new 
illustrations of the embryology and 
gross anatomy of the adult heart, six 
new ones of the arteries, and two of 
the histology of blood vessels. Statisti- 
cal data on variations in the arteries of 
the upper abdomen are included. 

In the chapter on osteology there are 
three new illustrations of developing 
bone. There are also a few new il- 
lustrations in the chapters on myology, 
the nervous system, the skin, and the 
digestive system. The majority of the 
new illustrations are from Rauber- 
Kopsch, Lehrbuch und Atlas der Anat- 
omie des Menschen, and several are in 
color. A discussion of the histology of all 
the connective tissues has been added to 
that on bone, while the histology of 
blood vessels is included in the sec- 
tion on the veins. 

The old terminology, rather than the 
“Nomina Anatomica,” officially adopted 
at Paris in 1955, is still used in many 
places. 

Except for the changes noted above, 
this edition, published to celebrate the 
centennial of the first American edition 
of Gray’s Anatomy, is not very different 
from the preceding one. The changes 
that have been made are improvements 
over the 26th edition but, unfortunately, 
these changes are not as extensive as the 
publisher’s notices of the book lead one 
to expect. However, the editor should 
not be too strongly criticized for this, 
since it is well known that publishers 
are often unwilling to make the revisions 
in a new edition as extensive as the 
editor would like. 

The book is well bound and printed 
on high-quality paper, with good clear 
type and illustrations. The uncompli- 
cated style with relatively short sen- 
tences, characteristic of earlier editions, 
has been retained. These features should 
ensure Gray’s Anatomy continued suc- 
cess and popularity with medical and 
other students. 

F. GAYNOR EVANS 
Department of Anatomy, 
University of Michigan 


New Books 


Albert Jan Kluyver. His life and work. 
Biographical memoranda, selected papers, 
bibliography, and addenda. North-Hol- 
land, Amsterdam; Interscience, New York, 
1959. 582 pp. 

Astrophysique Générale. J. C. Pecker 
and E. Schatzman. Masson, Paris, 1959. 
766 pp. Paper, F. 12,000; cloth F. 13,000. 

Australian Atomic Energy Symposium, 
1958. Published for the Australian Atomic 
Energy Commission by Melbourne Univ. 
Press; Cambridge Univ. Press, New York, 
1959. 799 pp. $17.50. This volume is the 
report of the symposium on the peaceful 
uses Of atomic energy held by the 
Australian Atomic Energy Commission in 
Sydney from 2-6 June 1958. The papers 
cover a wide range of interest related to 
raw materials, nuclear power, nuclear re- 
search, the basic sciences, education, and 
the industrial and medical uses of iso- 
topes. Contributions to the discussion are 
included in the volume. The symposium 
was attended by 435 people; this included 
38 participants from overseas. 

Fermente. Hormone, vitamine. vol 1, 
Fermente. R. Ammon and K. Myrbick. 
Thieme, Stuttgart, Germany, 1959 (order 
from Intercontinental Medical Book Corp., 
New York 16). 584 pp. $22.85. 

Photoperiodism and Related Phenom- 
ena in Plants and Animals. A symposium. 
Publ. No. 55. Robert B. Withrow, Ed. 
American Assoc. for the Advancement of 
Science, Washington 5, 1959. 920 pp. Pre- 
paid to members, $12.50; others, $14.75 

Planetaria and Their Use for Education. 


Cranbrook Inst. of Science, Bloomfield 
Hills, Mich., 1959. 205 pp. 
Plant Physiology. A treatise. vol. 2. 


Plants in Relation to Water and Solutes. 
Academic Press, New York, 1959. 775 pp. 
$22. 

A Short History of Scientific Ideas to 
1900. Charles Singer. Oxford Univ. Press, 
New York, 1959. 545 pp. $8. 

Standard Handbook for Telescope Mak- 
ing. N. E. Howard. Crowell, New York, 
1959. 336 pp. $5.95. 

Sugar Cane and Its Diseases. Ciaude 
W. Edgerton. Louisiana State Univ. Press, 
Baton Rouge, ed. 2, 1959. 311 pp. $7.50. 

World Weather Records, 1941-50. 
Weather Bureau, U.S. Dept. of Commerce, 
Washington, D.C., 1959 (order from Supt. 
of Documents, GPO, Washington 25). 
1361 pp. $4.75. This volume is a con- 
tinuation of three earlier volumes pub- 
lished in the Smithsonian Miscellaneous 
Collections and records the monthly mean 
station pressure, mean temperature, total 
precipitation, and mean sea level pres- 
sure for all stations listed in the previous 
volumes, as weil as long homogeneous 
records for some stations not listed in the 
earlier volumes. Most of the data were 
supplied by national meteorological serv- 
ices. The stations are arranged under 12 
major divisions—such as Africa, North 
Atlantic—and by countries or political 
divisions (in alphabetical order) within the 
major divisions. The data are arranged by 
stations alphabetically within countries. 
Lake, river, and ice data are grouped in 
separate sections following the meteoro- 
logical data. 
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Peculiar Feeding of Amphiuma 
under Conditions of 
Enforced Starvation 


Abstract. Two Amphiuma means con- 
fined in aquaria with flowing artesian water 
for 3 years, with no known supply of food, 
increased in size. In the latter part of this 
period they were observed to shed a sheet 
of skin by a peculiar process and to devour 
it. This shed skin contained bacteria of the 
spirilla type, diatoms, and large amounts 
of unicellular algae, and possibly other 
organisms. Similar behavior in unstarved 
specimens of Cryptobranchus confined in 
an aquarium at the University of Alabama 
has been observed by E. L. Bishop. 


The amphibian family Amphiumidae 
is confined to the southeastern United 
States. Only one species, Amphiuma 
means, is recognized. This is the largest 
amphibian on the North American con- 
tinent, the maximum known length 
being slightly less than 40 in. The ani- 
mal possesses two pairs of widely sepa- 
rated, ineffective legs, which have toes 
but which nevertheless are little more 
than relic strands of flesh. The eyes are 
weak; the body is almost perfectly 
cylindrical. The animal can progress by 
an eel-like motion on land, and the eggs 
are laid there in damp places close to 
water and guarded by the female, but 
with this exception life is spent in the 
water. This more or less helpless crea- 
ture seems to be special prey of certain 
snakes. In turn, it is known to feed on 
crawfish, small fishes, insects, and small- 
er amphibians. These facts have been 
derived from many sources, but they 
have been collated and summarized by 
Oliver (/). 

In January 1954 one of us (W.E.B.) 
placed two Amphiuma means means in 
a 5-quart container with 4.5 quarts of 








Instructions for preparing reports. Begin the re- 
port with an abstract of from 45 to 55 words. The 
abstract should net repeat phrases employed in 
the title. It should work with the title to give the 
reader a summary of the results presented in the 
report proper. 

Type manuscripts double-spaced and submit one 
ribbon copy and one carbon copy. 

Limit the report proper to the equivalent of 
1200 words. This space includes that occupied by 
illustrative material as well as by the references 
and notes. 

Limit illustrative material to one 2-column fig- 
ure (that is, a figure whose width equals two col- 
umns of text) or to one 2-column table or to two 
l-column illustrations, which may consist of two 
figures or two tables or one of each. 

For further details see “Suggestions to Contrib- 
utors” [Science 125, 16 (1957)]. 
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Reports 


water, with only a small hole through 
which air could pass. The container 
was kept in a cool, damp place for 17 
months, during which time a small 
amount of water was added to take care 
of evaporation. At the end of 17 
months the animals were shorter and 
had decreased both in weight and in 
diameter. They were still vigorous and 
showed no signs of weakness when ex- 
cited. Siren has been kept for a year 
under practically the same conditions, 
except that the water had to be changed 
about twice a month; otherwise, it be- 
came turbid and the animals died. By 
the end of the year the animals were 
reduced in size. 

On 17 June 1956 two Amphiuma 
means means were put in separate 15- 
gallon woodenh-and-glass aquaria at the 
Gulf Coast Research Laboratory, with 
a continuous flow of hydrant water 
from an artesian well about 300 feet 
deep. The smaller animal weighed 402 
gm and was 691 mm long. Length and 
weight measurements were made by one 
of us (W.E.B.) on the smaller animal 
for the 3 years between June 1956 and 
June 1959. Measurements on a third 
specimen were also made during the 
last year, June to June. The larger ani- 
mal was not measured. The data show 
that the animals increased in length and 
weight, but we wish to withhold them 
until we can, if possible, repeat the 
experiment. 

This situation aroused considerable 
argument because the animals were kept 
under hardware cloth and copper screen 
wire and were not fed. A small number 
of encrusting algae grew on the glass 
of the aquaria, but this was kept fairly 
well scrubbed off. In discussion as to 
how these animals survived and grew, 
suggestions ranged from intussusception 
to sneak feeding by parties unknown. 
The former certainly seems to be most 
improbable in soft artesian water which 
contains practically nothing. Sneak feed- 
ing is also highly improbable for several 
reasons. This is a marine laboratory, 
and no one pays much attention to 
these fresh-water animals except our- 
selves. The animals are under observa- 
tion every day and part of every night, 
and during the school year very few 
people are about because teaching is 
done here only in summer, It is highly 


improbable that these animals could 
have been fed enough, without detec- 
tion, to cause them to increase in size. 
In fact, one of us (G.G.) once took 
umbrage at the cruel treatment of these 
helpless beasts and was strongly in- 
clined, as director of the station, to bring 
the matter to an end, but strong plead- 
ings and insistence on a continuance on 
the part of the other prevailed. In any 
case, we have no knowledge that these 
animals have ever been fed. We have 
also considered the matter of pure 
swelling or water uptake, and it has not 
been ruled out. 

This apparent mystery led to in- 
creased attention to the Amphiuma, 
which resulted in a most curious obser- 
vation. Apparently, about once every 
3 or 4 days in the summer, at night, 
the animal peels a thin film of material 
from its whole body and then swallows 
it. The process starts back of the gill 
slits with a dorsal gas bubble. The film 
breaks around the body and peels back 
as the animal swims about, rubbing its 
sides and stomach until the film forms 
a roll back of the neck. At this point 
the animal stops swimming and pro- 
duces a series of rhythmical, wriggling 
movements with some peristalsis of the 
whole body, which causes the film to 
be rolled posteriorly to the tip of the 
tail, where it peels off. After this, the 
animal eats the roll. The process has 
been observed seven times on _ three 
different animals. The gas bubble varies 
in size. The largest were about 1.5 cm 
in diameter. When the process pro- 
ceeds properly the peeled film is dough- 
nut-shaped. Occasionally, however, the 
process does not proceed properly and 
the film breaks off and rises to the sur- 
face with the gas bubble and with only 
a thin skein attaching it to the animal. 
However, when this part reaches the 
tail, the animal takes it and swallows it 
all to the end, finally engulfing the 
larger mass, After “shedding,” the Am- 
phiuma is no longer sleekly brownish- 
black in color, but is more grayish. 
Microscopic examination has shown 
that the film is a mucin-like material 
containing epithelial cells and bacteria, 
plus diatoms and unicellular algae in 
large numbers. Many of the bacteria 
are spirilla. 

The smallest of the three Amphiuma 
was sacrificed after 1 year without being 
fed. The digestive tract and liver seemed 
to be small, but there weve dark, loose, 
watery feces in the cloaca. 

This shedding process of Amphiuma 
has been called to the attention of most 
of the students at this laboratory and 
of several visitors. 

WILLIAM E. BRODE 
GORDON GUNTER 
Gulf Coast Research Laboratory, 
Ocean Springs, Mississippi 
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Addendum. Since the foregoing re- 
port was submitted, there have been 
some other developments which should 
be included in this account. On the 
night of 25 August I noticed that the 
smaller of the two remaining animals 
was beginning to shed, with a roll back 
of its neck. However, this roll did not 
contain the typical bubble, and appar- 
ently the process was not going well. 
After watching for 112 hours and seeing 
no further progress, I left. Next day the 
animal had the appearance of having 
shed completely. On 27 August it was 
found dead. There were no visible 
causes of death. It was opened at my 
request by Harry J. Bennett, who has 
had more experience with the internal 
organs of Amphiuma than anyone else 
here, because of having searched them 
for parasites. He thought that the in- 
testine was smaller than usual. The 
cloaca contained the dark, watery feces 
noted before. Ovaries were present in 
a rather flaccid and undeveloped state, 
but small, yellow, individual ova could 
be discerned with the naked eye. (This 
leads to another hypothesis—namely, 
that the animal could have lived for a 
very long while on resorbed ovarian 
material.) The only sign of abnormality 
was the long urinary bladder greatly 
distended with liquid. This suggested 
that possibly the animal had succumbed 
to some osmoregulatory difficulty. For 
that reason the larger remaining Am- 
phiuma was given a squirt of salt water 
from the laboratory sea-water system. 

On 31 August the larger animal was 
also found dead. In this instance we 
have a better idea of the cause of death. 
Several times these Amphiuma had de- 
veloped little punctate white spots all 
over the body, which felt hard and 
calcareous to the touch. They have 
never been examined microscopically, 
but we considered them to be fungi. 
They were controlled by unmeasured 
doses of potassium permanganate throv/n 
into the water, or by shots of salt water 
which raised salinity of the aquarium 
water to 8 per mil; this apparently 
caused no difficulty to the amphibians. 
Brode had generally taken care of this 
matter, and during his absence I appar- 
ently let it go too long. The dead animal 
had a very large atypical swelling in 
the gill and gular region. It was pre- 
served whole without autopsy. Thus, 
our observations have, temporarily at 
least, ended for lack of specimens. 

The third development concerns some 
similar observations on another am- 
phibian. Our colleague in summer 
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teaching, H. T. Boschung, of the de- 
partment of biology of the University 
of Alabama, recounted this matter to 
Everett L. Bishop, Jr., professor of 
biology at the University of Alabama, 
who stated that he had made similar 
observations on Cryptobranchus, the 
hellbender. In a letter to me dated 19 
August Bishop stated that two animals 
were placed in a 75-gallon aquarium 
on 13 April; the three paragraphs that 
follow are quoted from his letter. 


In the ensuing months I have placed about 
50 live crawfish, ranging from an inch and a 
half to four inches in length, in the aquarium. 
Practically all of these have been eaten by 
the hellbenders. However, no significant in- 
crease in size has been noted. During the 
earlier weeks an almost constant laterally 
rolling motion took place in both specimens. 
A guess on my part was that this lateral 
rolling motion was a reflex associated with 
the respiratory function of the skin folds. ... 

Almost immediately (12 to 15 hours) after 
the specimens had been placed in water 
here a shedding of the skin was observed. 
Although a major portion peeled away from 
the head and then slipped off the body, there 
was some apparent random exfoliation. The 
shed skin had a distinct yellow-greenish ap- 
pearance, highly suggestive of green algal 
pigmentation; although we talked about ex- 
amining for the algae, we failed to do so. The 
major portion of the shed skin was ‘peeled’ 
off the head by a combination of head move- 
ments and rubbing against the bottom and 
sides of the tank. As this film of skin was 
rolled back below the pectoral limbs a sur- 
prisingly sharp flexion of the head permitted 
the animal to grasp the skin and peel it 
rapidly from the remainder of the body, 
engulfing the free part as it did so. The en- 
tire process took only about 10 minutes. 

Several of us observed this being repeated 
four or five times since the original shedding. 
Unfortunately, no accurate records of ob- 
servation have been kept. My impressions 
have been, however, that the sheddings have 
occurred at greater intervals. No one here 
can recall seeing this process occur since 
about the middle of June. 


Bishop’s observations raise the possi- 
bility that exfoliation or ecdysis may 
be present in other tailed amphibia, 
and also that it may be supplementary 
to regular feeding. 

GORDON GUNTER 
10 September 1959 


Rhythmic Contraction of 
Schwann Cells 


Abstract. By time-lapse cinematography 
it was found that Schwann cells in tissue 
cultures of dorsal root ganglia from new- 
born rats show a contraction rate of ap- 
proximately 4 to 18 minutes. This activity 
is of the order of magnitude reported for 
oligodendroglia. 


In 1937 Canti, Bland, and Russell (7) 
reported pulsatile activity of cells culti- 
vated from an oligodendroglioma, as 
revealed by time-lapse cinematography. 
Employing similar methods, Lumsden 
and Pomerat (2) established that oligo- 


Table 1. Rhythmic contraction of Schwann 
cells from dorsal root ganglia of newborn rats, 
in vitro. 





No. of 





Days Sg Av. 
Culture* in con- preny rate 
vitro tractions (min) 
lay 5 8 70 8.75 
ibt 5 None 95 
lect 5 8 70 8.75 
1d7 6 13 230 17.69 
2at 13 16 151 9.43 
2bt 13 17 113 6.64 
2c7 13 70 410 5.85 
3at 13 12 70 5.83 
3b§ 14 21 80 3.81 
3ce7F 14 16 90 5.62 
4az 16 17 120 7.05 
4b7 17 12 70 5.83 
4c7 17 1 9 9.00 





* Letters indicate sequences providing test cells. 
{ Treatment: nutrient. Treatment: 50 yg of 
Y-aminobutyric acid per milliliter of nutrient. 
§ Treatment: 100 ,g of Y-aminobutyric acid per 
milliliter of nutrient. 


dendroglial cells from the corpus cal- 
losum of the rat exhibited a contraction- 
expansion cycle of approximately 5 min- 
utes. These findings were extended to 
include such elements from presumably 
nonpathological human tissue obtained 
in the course of lobotomies (3) and from 
oligodendrocytes of neoplastic origin (4). 
Recent studies of oligodendroglia have 
been summarized (5). 

This report is concerned with the 
behavior of Schwann cells in tissue cul- 
ture. Dorsal root ganglia obtained from 
newborn rats were cultivated under 
dialysis membranes in Rose chambers 
(6); a fluid nutrient consisting of 50 per- 
cent Gey’s balanced salt solution, 45 
percent human ascitic fluid, and 5 per- 
cent horse serum, reinforced with a final 
concentration of glucose at 300 mg/ 100 
ml, was employed. 

Phase-contrast, time-lapse cinemato- 
graphic film records were made of dor- 
sal roct ganglia of rats on four cultures 
incubated from 5 to 17 days at a rate of 
four frames per minute. Schwann cells 
exhibited rhythmic contractile activity 
closely resembling that of oligodendro- 
glial cells derived from the central 
nervous system. 

Since y-aminobutyric acid was being 
employed in parallel studies, this sub- 
stance was added to some cultures of 
dorsal root ganglia. Table 1 summarizes 
observations on the contraction rates of 
Schwann cells obtained in preliminary 
experiments. On the basis of this limited 
series, y-aminobutyric acid is not be- 
lieved to have exerted a significant ef- 
fect on cells in this system, but the data 
establish the phenomenon of rhythmic 
pulsatile activity for Schwann cells ata 
rate approximating that reported for 
oligodendroglia (7). 

CHARLES M. POMERAT 
Tissue Culture Laboratory, Department 
of Anatomy, University of Texas 
Medical Branch, Galveston 
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Age of Marginal Wisconsin 
Drift at Corry, 
Northwestern Pennsylvania 


Abstract. Marl began to accumulate 
about 14,000 years ago, as determined by 
radiocarbon dating, in a pond in a kettle 
hole in Kent drift at Corry, Pa., 9 miles 
inside the Wisconsin drift margin. This 
radiocarbon age represents the minimum 
time since the disappearance of the ice 
from Corry and confirms an assignment of 
Cary age to the drift. 


Samples of peat and marl from a 
bog in a kettle hole in the northwestern 
part of Corry, Pa., have been assayed 
for C14, Corry, in southeastern Erie 
County, is 7 miles southeast of the 
southwestern corner of New York state. 

The kettle hole is in a kame complex 
(1), the location of which is well shown 
on the Glacial Map of the United States 
(2), associated with the Kent til (3), 
which is the outermost Wisconsin till 
of the Grand River glacial lobe in 
northeastern Ohio and northwestern 
Pennsylvania. It has been earlier corre- 
lated as “early Cary” by White (4). 
The kettle hole is 9 miles northwest of 
the outer limit of Wisconsin (Kent) 
drift, which is marked by the prominent 
4-mile-wide Kent moraine (5). 

The kames at Corry are related to 
the disappearance of the marginal part 
of the ice sheet, but they may have 
been deposited at an ice edge which 





readvanced slightly to Corry after re- 
treat from the Kent moraine. The age 
of the lowest part of the organic de- 
posits establishes the minimum time 
since the kettle hole has been available 
for the accumulation of organic ma- 
terial. 

The bog is being worked for peat for 
floriculture by Russell Graham and Earl 
Shade, who report that the peat in the 
center of the bog is as much as 30 ft 
thick and is everywhere underlain by 
marl. The section and samples for which 
data are given in Table 1 were secured 
in an auger boring; the dating of the 
samples was done in the radiocarbon 
laboratory of the U.S. Geological 
Survey. The apparent difference in age 
between the highest marl and the lowest 
peat may be real—that is, no material 
was deposited for almost 4000 years— 
or more probably it reflects contamina- 
tion of the peat sample with peat from 
higher levels. 

The age determination for the lowest 
marl is consistent with the interpretation 
of Cary age for the drift at Corry. This 
is the first determination of the age of 
drift of northwestern Pennsylvania to 
be made by means of radiocarbon 
analysis. 

JOHN B. DROSTE 
Department of Geology, 
Indiana University, Bloomington 
MEYER RUBIN 
United States Geological Survey, 
Washington, D.C. 
GEORGE W. WHITE 
Department of Geology, 
University of Illinois, Urbana 
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Table 1. Description and radiocarbon dates of samples from an auger boring. 








Sample Ft In. 
Peat, brown to greenish brown, with leaves, grasses, seeds, and wood. Sample 
W-347 from lowest 8 in., age 9,430 + 300 years 9 9 
Marl, light to medium gray, rich in plant material, highly calcareous, very fossilif- 
erous, contains pelecypods, gastropods, and ostracods. Sample W-346 from top 
8 in., age 13,000 + 300 years; sample W-365 from bottom 8 in., age 14,000 + 
350 years 3 0 
Clay, blue gray, silty, laminated, highly calcareous 9 0 
Sand and fine gravel, gray, calcareous 1 6 


Bottom of auger hole 
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Tolerance of Mouse-Brain Tissue 
to High-Energy Deuterons 


Abstract. A_ striking relationship be- 
tween the size of the impact area of a 
deuteron beam and the threshold dose for 
a radiogenic lesion has been noted. The 
dose required to produce a threshold lesion 
in mouse brain increases from 30,000 rad 
with a beam 1000 u in diameter to 1.1 x 
10° rad with a beam 25 uz in diameter. 


The experiments reported here are 
part of a program designed to investi- 
gate the biological effect of heavy cos- 
mic ray primaries upon brain tissue by 
a simulated technique. This technique 
is based on the expectation that most 
of the biological effect of a cosmic ray 
primary would result from the dense 
cluster of secondary protons surround- 
ing the path of the primary. It is esti- 
mated that such a cluster would create 
a core of ionization about 25 yp in 
diameter (6). Thus, a beam of protons 
or deuterons of a certain dose and about 
25 » in diameter should simulate to a 
certain extent the spatial pattern of 
ionization energy of the thindown of a 
heavy cosmic primary. On the other 
hand, by this technique one is unable to 
approximate the dose rate of a cosmic 
primary, which transfers its energy 
within a billionth of a second. How- 
ever, preliminary studies indicate that, 
with a 25-1 beam, an increase in the 
dose rate from 15,000 to 400,000 
rad/sec decreases the threshold dose for 
a radiogenic lesion only by approxi- 
mately 10 to 20 percent. This suggests 
that the differences in dose rates be- 
tween cosmic primaries and the simulat- 
ing techniques may be of minor 
biological significance. 

The phase of the study reported here 
is concerned only with the independent 
variable of beam size. 

The irradiations were performed with 
a 22.5 Mev deuteron beam from the 
60-in. cyclotron at the Brookhaven Na- 
tional Laboratory. After passing through 
a helium ionization chamber and 2 in. 
of air, the beam had a depth range in 
tissue of approximately 2.5 mm. Do- 
simetry was based on continuous record- 
ing of the current in the ionization 
chamber. The mean dose rate varied 
from 15,000 to 60,000 rad/sec. Density 
measurements on phantoms consisting 
of laminated photographic films distal 
to the apertures were used to calculate 
dose distributions. The dose in rad was 
calculated from the total number of 
deuterons absorbed per unit volume of 
tissue, and this calculation was con- 
firmed, to a first approximation, by 
depth dose measurements with films. 
The ionization in tissue is quite uniform 
to a depth of 1.5 mm, and this was 
the only region considered, since beyond 
this depth the ionization density in- 
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creases markedly (Bragg effect) and 
makes dosage calculation very difficult. 

Round apertures with a diameter of 
1, 0.075, and 0.025 mm, respectively, 
in 0.4-mm platinum foil were placed 
directly in front of the target area to 
achieve the desired beam profile. After 
passing the aperture the beam was rela- 
tively well collimated to a depth of 1.5 
mm, but beyond this scattering broadens 
the beam considerably for the smaller 
beam diameters. 

One hundred Carworth CF, female 
mice 6 to 7 weeks old and weighing 
25 to 32 gm were used. The beam 
was directed to the exposed skull at a 
point 1.5 mm to the right of the 
longitudinal suture and 1.5 mm anterior 
to the lambda suture. The head was 
kept in a fixed position by placing the 
upper front teeth over a bar and in- 
serting two metal pins into the outer 
auditory meatus on each side. The 
animals were kept under light Nem- 
butal anesthesia. None of the animals 
exhibited any abnormal reactions after 
irradiation. 

After 3, 6, 12, 24, and 48 days, 
respectively, the mice were anesthetized 
with Nembutal and perfused with Susa 
fixative. The brains were embedded in 
paraffin and cut in serial sections at 
8u. The following staining methods 
were used: gallocyanin, hematoxylin- 
van Gieson, and PAS-gallocyanin. 

With a 1-mm beam, a single exposure 
with 30,000 rad produced within 12 
days a cavitation—that is, complete de- 
struction of all tissue components in the 
center of the beam. After 24 days the 
lesion had grown somewhat larger and 
comprised almost the entire beam path 
(Fig. 1, A). A dose of 60,000 rad 
produced a larger and more uniformly 
Shaped cavity within 24 days (Fig. 
1, B). No lesion was observed at 
15,000 rad. This means that the thresh- 
old for a destructive lesion along the 
first half of the beam path is between 
15,000 and 30,000 rad for a 24-day 
latency. 

With a 0.075-mm beam, a dose of 
150,000 rad resulted in complete loss 
of ganglion cells along the beam path 
within 6 days. Mice that had survived 
for 24 days after exposure to the same 
dose exhibited a similar lesion. With 
a dose four times higher, the histologic 
character of the lesions did not change. 
The tract, however, became somewhat 
broader, reaching a diameter of 100 » 
as compared to one of 70-1 diameter 
produced by 150,000 rad. With 75,000 
tad no lesions developed until the 24th 
day. It may therefore be concluded that 
the threshold dose for producing a 
lesion within 24 days is about 75,000 
rad. 

To produce a histologic lesion with a 
beam of 0.025 mm, a dose of 1.1 x 10° 
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Fig. 1. Frontal sections of visual cortex 


of mice irradiated with deuteron beams. 
The arrows indicate the direction of the 
beam. (A) 1-mm beam, 30,000 rad. 24-day 
survival; (B) 1-mm beam, 60,000 rad, 
24-day survival; (C) 0.025-mm_ beam, 
1.1 X 10° rad, 6-day survival; (D) 0.025- 
mm beam, 1.1 X 10° rad, 48-day survival. 


rad was required (Fig. 1, C and D). 
A dose of 550,000 rad did not result 
in any histopathologic changes. A dose 
of 2.2 x 10° rad did not alter the 
histologic appearance of the lesion, al- 
though it widened the tract from 25 to 
40 p». Cavitation have never been ob- 
served, even at very high dosages, and 
this constitutes a striking qualitative 
difference between these findings and 
those with the l-mm beam. 

For production of a histologic lesion 
24 days after exposure to deuteron 
beams of 1.0, 0.075, and 0.025 mm, 
radiation doses of approximately 25,000, 
75,000, and 10° rad, respectively, are 
necessary. These results indicate that 
there is an inverse relationship for small 
volumes between radiosensitivity and 
tissue volume exposed, and that if the 
beam size were further decreased the 
sensitivity might be very low indeed. 

The decease in sensitivity found for 
small exposure volumes is quite con- 
sistent with the finding of Kereiakes 
et al, (1)—that grids with small holes 
afford more x-ray protection for rats 
than grids of the same exposure area 
with large holes. These findings also 
correlate well with results of Devik 
(2), who used very small wires to shield 






skin areas, and of Chase (3), who ex- 
posed skin to small proton and x-ray 
beams. The basis of this increased 
tolerance is not well understood; it has 
been surmised that it results from a 
protection of the irradiated tissue by 
its unirradiated surroundings. Another 
explanation, more appropriate to the 
experiments described here, would be 
that the microbeams cause a_pre- 
dominantly direct radiation injury, 
whereas the large beams produce addi- 
tional indirect effects. Indeed, the 
studies of Larsson, Leksell, Rexed, and 
Sourander (4) suggest that in large 
radiation areas vascular disturbances in 
the form of plasma exudation, hemor- 
rhages, and edema play an important 
role in the pathological development of 
radiogenic lesions of the nervous sys- 
tem. Such factors hardly apply to the 
lesions produced by microbeams, be- 
cause vessels are only occasionally 
located within the beam path, as seen 
in serial sections. If a length of 1400 
mm of capillaries per 1 mm* of brain 
tissue is assumed (5), the capillaries 
would be spaced about 78 » apart, from 
outside wall to outside wall. This would 
theoretically permit even a 75-1 beam 
to pass through the tissue without hitting 
a significant number of vessels. Further 
support for a direct action by the micro- 
beams is derived from the observation 
that the lesions are sharply delimited 
and do not follow any vascular distribu- 
tion pattern. 

It would appear from these results 
that the biological effects of primary 
cosmic rays may not be as damaging 
as has been supposed (6). These data 
also have very important implications 
for basic radiobiology (7). 

WOLFGANG ZEMAN 
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Free-Radical Concentrations 
and Other Properties of 
Pile-Irradiated Coals 


Abstract. Five coals reacted quite dif- 
ferently when they were exposed to pile- 
irradiation. Little or no change was found 
in free-radical content for the three coals 
of lowest carbon content, whereas the 
two coals of highest carbon content were 
found to have a considerable increase in 
free-radical content. The infrared spectra 
and the apparent hardness of the irradiated 
coals of higher carbon content indicate 
that polymerization occurred. Radiation of 
these coals in chemical reagents may pro- 
mote reactivity. 


Five coals ranging in rank from 
lignite to low-volatile bituminous coal 
have been exposed to radiation from 
the reactor at Brookhaven National 
Laboratory (/). Small samples (5 gm) 
of each coal were exposed under vacu- 
um in aluminum cylinders for approxi- 
mately 120 days to an integrated flux 
of 2.29 x 10” slow neutrons per square 
centimeter. During this period the pile 
was operated at 24 Mv, the flux at the 
exposure site was 2.5 X 10” neutrons 
per square centimeter per second, and 
exposure temperature was below 50°C. 
Irradiation was primarily by slow and 
fast neutrons with attendant hard beta- 
and gamma-radiation; presumably gam- 
ma-heating of the coals was slight. Data 
for the coals are shown in Table 1. 

Ingram and Uebersfeld and their co- 
workers (2), carried out electron para- 
magnetic resonance measurements on 
coals and ascribed their results to the 
occurrence of free radicals. The irradi- 
ated coals have similarly been ex- 
amined by electron paramagnetic res- 
onance to determine the effects of radi- 
ation on their respective free-radical 
contents. Measurements were made on 
a conventional Varian EPR spectrom- 
eter at a frequency of 9.5 x 10° 
Mcy/sec with fields of around 3300 
gauss. Various microwave power out- 


Table 1. 








puts down to 1 mw were used in order 
to avoid errors due to saturation of the 
sample. 

The effects of radiation on the free- 
radical content of the low-rank coals— 
those having less than 83 percent car- 
bon—appear to be negligible under the 
conditions described. Comparatively 
large increases in free-radical content 
were observed for coals of higher rank 
—those containing 89.3 and 90.5 per- 
cent carbon. The structures of these 
coals are apparently amenable to the 
formation of permanent free radicals 
by irradiation. The difference in irradi- 
ation effects between the high- and low- 
rank coals is not explained; there are, 
however, definite differences in both 
physical structure and chemical be- 
havior between coals of 90-percent 
carbon content and coals of lower rank. 

Widths of the eiectron resonance 
absorption lines can give information 
on the environment of the free-radical 
electron or on changes in that environ- 
ment with irradiation. But no large 
changes in line width were found as a 
result of irradiation. The greatest per- 
centage decrease in line width produced 
by irradiation was found for the 90.5- 
percent carbon coal, 1.4 to 1.1 gauss 
(in vacuo). In the presence of air the 
90.5-percent carbon coal had a line 
width of 6.0 gauss, presumably because 
of interaction of molecular oxygen and 
the free-radical electrons. All other 
coals showed only slight differences in 
line width with the presence or absence 
of air. 

Features of infrared spectra of coals 
have been discussed by Brown (3) and 
by Friedel and Queiser (4). Infrared 
spectra of the irradiated coals (Fig. 1) 
were more diffuse than those of the 
unirradiated samples, but the wWwave- 
lengths and the relative intensities of 
the absorption bands were unchanged; 
this finding indicated that no appreci- 
able changes in rank had occurred. 


1 > 1. Free-radical concentrations and spectral-line widths for coals (in vacuo) before and after 
irradiation. Analytical data given on a moisture- and ash-free basis. 
ee) Coal* et eg 
Item Pre a B : Cc oes Sees 2 
Orig. Irrad. Orig. Irrad. Orig. Irrad. Orig. Irrad. Orig. Irrad. 

Free radicals/gm X 10% 1.2 12 3.9 a7 Fe 4.6 10.1 18.3 14.2 18.7 
Line widths (gauss) 6.5 6.6 6.5 6.4 7.8 7.0 1.2 12 1.47 1.1 
Ultimate analysis (%) 

Carbon 69.9 69.4 77.8 77.0 82.4 78.4 89.3 86.9 90.5 88.6 

Hydrogen 4.5 4.3 4.8 4.5 5.6 | 4.9 4.6 4.5 4.4 

Nitrogen 1.0 1.7 Py 1.8 1.3 

Oxygen (difference) 23.9 coe 9.6 3.4 3.0 

Sulfur 0.7 0.6 0.5 0.6 0.7 0.6 0.6 0.7 0.5 
Proximate analysis (%) 

Volatile matter 47.1 43.9 36.1 35.0 39.8 30.3 23.5 22.3 16.6 17.7 

Fixed carbon 52.9 56.1 63.9 65.0 60.2 69.7 76.5 77.7 83.4 82.3 
co, ag? value 

(Btu 11,550 11, 500 13, 320 12,950 14,790 13,770 15,590 15,120 15,620 15,450 


*Coals: A, lignite from ‘Dakota i mine, Mercer County, N. D.; B, 


ington mine, Weld County, Colo.; 
County, Ky.; 





subbituminous coal from Wash- 


C, high-volatile A bituminous coal from No. 3 Elkhorn mine, Breathitt 
D, medium-volatile bituminous coal from Garden Ground mine, Fayette County, W. Va.; 


E, low-volatile bituminous coal from Slab Fork No. 8 mine, Raleigh County, W. Va. 
+The line width for this coal in air is 6.0 gauss. No other large changes were observed with irradiation 


or with the presence of air. 
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WAVELENGTH, MICRONS 


Fig. 1. Infrared spectra of irradiated coals. 


The diffuseness of the spectra indicates 
appreciable polymerization. Radiation 
had the least effect on the infrared 
spectra of lignite (69.9 percent carbon) 
and subbituminous coal (77.8 percent 
carbon) (Fig. 1); the spectra of the 
coals of higher rank were more diffuse 
(Fig. 1, 90.5-percent carbon). As was 
to be expected, the infrared spectra 
provided no information on the nature 
of the free radicals produced by irradia- 
tion because these radicals apparently 
do not affect the vibration spectrum 
other than by possibly producing some 
electronic background absorption. 

Upon preparing specimens for in- 
frared studies it was noted that the hard- 
ness of the coals had changed drastical- 
ly as a result of irradiation; irradiated 
coals were much more difficult to grind 
than unirradiated samples. Although no 
measurements of hardness were made, 
it would appear that the polymeric 
structure of the coals was increased by 
the radiation; this was also indicated 
by the infrared absorption spectra. Re- 
cent investigations of uranium-bearing 
coals demonstrated that radiochemical 
dehydrogenation results from a-particle 
irradiation and that polymerization 
probably occurs (5). 

The increase in free-radical content 
and the apparent polymerization of the 
irradiated 90-percent-carbon coals sug- 
gest the possibility that these coals are 
highly reactive with chemical agents 
after irradiation. When _ unirradiated 
coals containing about 80 to 90 per- 
cent carbon were treated with lithium 
ethylamine (6) and lithium ethylene- 
diamine (7), the coals containing 90 
percent carbon had the highest concen- 
trations of free radicals and were the 
most reactive. This high reactivity was 
paralleled by the largest decrease in 
concentration of free radicals. Such 
reactions may be promoted by radia- 
tion in situ (8). 

R. A. FRIEDEL 
U.S. Bureau of Mines, 
Pittsburgh, Pennsylvania 
IRvING A. BREGER 
U.S. Geological Survey, 
Washington, D.C. 
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Selective Phagocytosis of 
Nucleated Erythrocytes by 
Cytotoxic Amebae in Cell Culture 


Abstract. Strains of Acanthamoeba, 
which produce cellular damage resembling 
viral cytopathic effect, are known to occur 
in cultures of monkey kidney cells. Troph- 
ozoites of a similar strain were observed 
to engulf and denucleate chicken erythro- 
cytes. Nonnucleated guinea pig erythro- 
cytes were apparently left unchanged. 


Recently two virus research groups (/) 
have reported on the occurrence of 
amebae of the genus Acanthamoeba as 
natural “contaminants” in monkey kid- 
ney cultures. These amebae were cyto- 
toxic, producing cellular damage not 
unlike viral cytopathic effect. A similar 
strain of amebae was isolated in our 
virus laboratory. An accidental obser- 
vation of the remarkable behavior of 
these organisms in relation to nucleated 
and nonnucleated erythrocytes should be 
recorded as information of possible im- 
portance to other investigators. 

We isolated the amebae in 1957 from 
one of the tubes in a large group of 
thesus monkey kidney cell cultures 
which were under observation for visible 
viral effects. Six days after the replicate 
monolayer tube cultures were prepared 
by the usual trypsinization method, this 
particular tube was inoculated with a 
routine throat swab specimen from a 
healthy child who was in contact with a 
febrile patient under surveillance. Nine 
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days later (the 15th day after trypsini- 
zation) early cellular damage was noted 
near the borders of the sheet. This re- 
sembled the cyw nic effect produced 
by the enteroviruses, although progres- 
sion of the cellular degeneration was 
noted to be unusually slow. Serial pas- 
sages of the culture fluid were made; 
by the tenth passage the characteristic 
effect made its appearance on the sec- 
ond day with complete degeneration of 
the cellular sheet within a week. Al- 
though with passage the incubation pe- 
riod was thus markedly shortened, the 
titer of the culture fluid, using the cyto- 
pathic effect endpoint, was maintained 
at 10°. Repeated attempts at reisolation 
from the original human specimen were 
unsuccessful. 

It became apparent that this was not 
a known enterovirus, and we initiated 
additional studies. The monkey kidney 
passaged agent was found to grow well 
(as evidenced by the appearance of the 
specific effect) in monolayer cultures of 
human amnion, chorion, and HeLa cells; 
the shortest (overnight) incubation pe- 
riod was observed in dog kidney cell 
cultures. To elucidate further the nature 
of the presumably viral agent, we at- 
tempted the hemadsorption procedure, 
which at that time was being developed 
in our laboratory (2), on some of the 
tubes with visible cellular degeneration. 
Chicken and guinea pig erythrocytes 
were added to the monkey kidney cul- 
ture tubes which were examined under 
low magnification (<x 150) for the char- 
acteristic hemadsorption patterns. We 
did not find hemadsorption with either 
type of erythrocyte, but clumping, sug- 
gestive of hemagglutination, occurred in 
the tubes to which chicken erythrocytes 
were added. The clumping apparently 
was caused by small round bodies which 
at first were assumed to be detached 
renal cells. 

The possibility that the agent was a 
strain of cytotoxic amebae was con- 
sidered, and we examined the tubes 
under higher magnification (x795) (3). 
The peripheral portions of the kidney 
cell sheet were found to contain intracel- 
lular and extracellular thick-walled 
cysts approximately 20 u in diameter; 
some of the renal cells contained several 
cysts crowding the cell nucleus to the 
side; these buiging cells occasionally 
ruptured, releasing the cysts into the 
nutrient fiuid which already contained 
numerous motile trophozoites. 

Both types of erythrocytes were then 
added to hanging drop preparations of 
culture fluid to study the clumping of 
erythrocytes. Addition of nonnucleated 
guinea pig erythrocytes caused little 
change: the trophozoites showed no 
visible reaction or merely “palpated” 
nearby red blood cells with their pseudo- 


podia; an occasional trophozoite en- 
gulfed a guinea pig cell but promptly 
rejected it seemingly unchanged. Addi- 
tion of nucleated chicken red cells pro- 
duced the characteristic clumping: the 
freely moving trophozoites attached to 
the erythrocytes and engulfed them. 
After a variable period of time the 
amebae ejected misshapen, apparently 
completely denucleated, erythrocytes. 

Limited attempts at characterization 
of the pseudo-viral agent disclosed that 
it was removed completely from the cell 
culture fluid by filtration (Selas 03), by 
centrifugation at 2000 rev/min for 30 
minutes (International No. 2) and by 
heating in a water bath at 56°C for 3 
hours (although not after 1 or 2 hours). 
The amebae were preserved in the cul- 
ture fluid at room temperature for at 
least 13 weeks; at 37°C for 2 weeks; at 
4°C for 7 weeks and at —50°C for 8 
weeks. The incubation period, as meas- 
ured by the appearance of specific 
cytotoxic changes, was considerably 
prolonged with storage at lower tem- 
peratures. 

The amebae were identified by Leon 
Jacobs as belonging to the genus 
Acanthamoeba (4). Our findings provide 
further evidence that the previous re- 
ports (J) of the isolation of the Acan- 
thamoebae ‘:om monkey kidney cul- 
tures were more than spurious observa- 
tions of air contamination of the cul- 
ture material or of a unique presence of 
the organisms in certain monkey organs; 
on the contrary, this might be a com- 
mon occurrence generally overlooked. 

Awareness of these repeated experi- 
ences may prompt the virologist who 
finds unusual cytotoxic effects to con- 
sider cytotoxic amebae rather than a 
bizarre viral agent. The remarkably se- 
lective behavior of the trophozoites in 
denucleating chicken erythrocytes may 
provide another clue and a tool for in- 
vestigation of metabolic requirements of 
artificially propagated amebae. 
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Ciinical Research Director-Pharmaceuticals. Proven 
ability. Please write c/o RESCON, 30 W. Wash- 
ington, Chicago 2, Illinois. 12/25 





Physicist, M.S., additional graduate work in bio- 
Sciences; 3 years of mechanical et me f and 
control; 5 years in radiological biomedical field. 
Prefer llinois, vicinity. Box 274, SCIENCE. X 


iil POSITIONS WANTED jill 


Electron Microscopist, Cytologist, MD. Desires 
independent position university medical or _bio- 
logical sciences department. Preference West 
Coast or adjacent states. Experienced setting up 
electron microscopy laboratory, familiar with 
modern techniques used in cytology, several years’ 
experience in ultrastructure research, publications. 
Box 266, SCIENCE 1/1, 8 











(a)Ph.D., Botany major, zoology minor; prefers 
pS ame a research or academic appointment. 
(b) Microbiology Ph.D., biochemistry minor; 2 
years of postdoctoral research, 1 year micro- 
biology instructor at leading medical school; 
available for research or academic position. 
Si2-4 Medical Bureau, Inc. Burneice Larson, 
President, 900 North Michigan Avenue, — 





Physical Biochemist, Ph.D. 1951. Research and 


publications: physical chemistry proteins. Ener- 
getics, kinetics, mechanisms enzymatic reactions. 
Steroid isolation, identification, protein  inter- 
action. Academic appointment. 


Available Sep- 
tember 1960. Box 268, SCIENCE. 1/8 





Scientific Writer, Ph.D. Desires ghost or free- 
lance assignments; part-time work at home con- 
sidered. Box 269, SCIENCE. x 


MM POSITIONS OPEN ill 


Blood Coagulation Research. Long-established 
program in this field has renewed 5-year pro- 
gram, with openings for qualified research asso- 
ciates. Address John H. Ferguson, Department 
of Physiology, University of North Carolina, 
Chapel Hill, N.C. 12/25; 1/1 














CARDIO-VASCULAR_ RESEARCH. Well 
grounded Ph.D or M.D. skilled in hemo-dynamics 
and physiological techniques for pharmacologic 
evaluation and basic research program. Reply to 
Employment Division, Abbott Laboratories, North 
Chicago, Mlinois. 





iii a or Mii 





Bioch Ph.D. Training or ex- 
perience in protein chemistry and/or immunology 
for research on problems related to thyroid pro- 
teins and to proteins and to antigens of solid 
tissues and cancers, and to autoantibodies. Op- 
portunities for research plus some _ teaching. 
Ample salary, new building. Rox 270, — 








(a) Biochemist, Ph.D. for teaching and super- 
vising department of expanding hospital south- 
east; around $9000, increasing to $12,000 year. 
(b) Plant Physiologist faculty appointment Sep- 
tember 1960 with midwestern university; research 
encouraged. (c) Virologist to be trained as ex- 
pert in virus identification and types of cyto- 
pathogenic effect caused by agents and to direct 
laboratory activities; chemical firm, Midwest. 
(d) Head of Exploratory Pharmaceutical Research 
with creative ability for eastern pharmaceutical 
firm, $8000-$11,000 year. (e) Veterinarian with 
genetic background to manage animal farm, 
$9000-$10,000 year; East. (f) Senior Research 
Parasitologist to supervise and conduct chemo- 
therapeutic research on infection in human medi- 
cine field; eastern pharmaceutical firm, $8000- 
$9700 year. (g) Senior Information Scientist or 
Medical —, a D equivalent for eastern drug 
manufacturer; 000-$9700 year. S$12-4 Medical 
Bureau, Inc., ena Larson, President, 900 
North Michigan Avenue, Chicago. xX 





Biostatistician. Two new 
analysts with the State 
Baltimore City. Requires masters’ degree in bio- 
statistics, biometrics, public health, or biology 
and 2 years of recent experience in the appli- 
cation of biostatistical techniques in investigating 
problems in public health, medicai sciences, or 
biological sciences (2 years teaching biostatistics 
will be considered acceptable experience). Sal- 
ary: $7420-$8905. For applications and informa- 
tion write ae to the Commissioner of 
Personnel, 301 . Preston St., Baltimore 1, se 


ositions for medical 
ealth Department in 
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Iiiiii| POStt1ONS OPEN iil 





Ini] POSITIONS OPEN ill 








\\iill SUPPLIES AND EQUIPMENT iii 








BACTERIOLOGIST 


Research 


Challenging positions -are open for 
Bacteriologists with M.S. Ph.D. 
degrees and 2 to 4 years of phon 
experience, preferably in public 
health or microbiology. 

These positions offer opportunity to 
use your initiative and _ creative 
ability on interesting and varied 
programs. Excellent employee bene- 
fits and liberal vacation policy. 


Please send résumé to 
E. P. Bloch 
ARMOUR RESEARCH FOUNDATION 
of Illinois Institute of Technology 
10 West 35 Street 
Chicago 16, Illinois 





ORGANIC CHEMIST OR BIOCHEMIST 


Unusual opportunity in growing medium- 
size laboratory, Chicago area. Manufac- 
turer of additives for foods, pharmaceu- 
ticals, and feeds. Industrial experience 
required in allied field. Excellent growth 
benefits. Please submit detailed résumé. 
Replies confidential. 


Box 265, SCIENCE 











Physiologist and Immunologist 
An expanding midwestern pharmaceutical 
company has opportunity for: 

1) Ph.D. biochemist or physiologist 
with biochemistry training to do 
research on atherosclerosis, arterio- 
sclerosis, or lipid metabolism. 

2) Ph.D. immunologist to conduct ex- 
periments on immunopathology of 
hypersensitive, autoimmunity, or 
host defense mechanisms. 

Please send résumé to 
Technical Employment Coordinator 


THE UPJOHN COMPANY 


Kalamazoo, Michigan 














(a) Biochemist or Immunologist; Ph.D. as re- 
search associate; join active research team, learn 
complementary areas of methodology using latest 
scientific equipment; opportunity advance faculty 
Status, prominent eastern university medical 
school; research deals principally in purification 
of certain protein tissues and their characteri- 
zation; large city. (b) Bacteriologist; M.S., Ph.D. 
to head department; approved technology train- 
ing school operated by 550-bed, fully approved 
general hospital; southern college city. (c) Bio- 
chemist; M.S. preferred to head department, fully 
approved 400-bed general hospital; minimum 
$6800; midwestern college city 10,000. (d) Bac- 
teriologist; Ph.D. to conduct basic research in 
infectious diseases, participate in study, develop- 
ment of synthetic drugs; to about $10,000; promi- 
nent eastern pharmaceutical house. Woodward 
Medical Bureau, Ann Woodward, Director, 185 
North Wabash, Chicago. x 





Biophysicist or Mathematician to join pharma- 


cologist studying bile flow. Radiographic ob- 
servations await corroborati:e mathematical de- 
velopment. Requires interest in liquid flow 


through semielastic tubes. May be handled on a 
correspondence basis. Excellent subject for thesis. 
Possibility of research grant. Box 273, SCIENCE. 

x 





IMMUNOLOGIST with background in endo- 
crine physiology, or greet Physiologist with 
immunology experience, M.S., or Ph.D., for met- 
abolic research program of pT "GM&S’ bed Vet- 
erans Administration Hospital affiliated with In- 
diana University School of Medicine. Study of 
endocrine alterations in growth and ageing, and 
endocrine disease. Salary depending on experi- 
ence and education. Career Civil Service. Write 
Personnel Officer, Veterans Administration Hos- 
pital, 1481 W. 10th Street, Indianapolis 7, In- 
diana. 12/18 





Instructor or Assistant Professor for general edu- 
cation course in pas science. Start February 
or September 19 9-month salary about $5000 
Pe: $6000. Desire person under 45, with Ph.D. 

-.D., or with master’s degree and excep- 
aivbadiy high other qualifications. Instructors can 
earn doctorate here, physics or chemistry. Write 
or send credentials to General Studies Depart- 
ment, Kansas State University, Manhattan, 
Kansas. x 





New World-Wide Graduate Award Directories 
for American scientists, teachers, librarians to 
subsidize their e“ucation and research. Stipends 
$200-$10,000. Volume I (1957), $3; ae II 
(just published, no duplication), $3; volumes, 
$5. Limited editions. Complete, ecine informa- 
tion on 400 awards in United States and overseas 
in each volume. CRUSADE, Sci., Box 99, Station 
G, Brooklyn 22, N.Y. eow 





Senior Research RO (Physiology). A point- 
ment at minimum of $8652 with five annual incre- 
ments to maximum of $10,362. To do research 
in the Neuro-Endocrine Research Unit of Willow- 
brook State School, Staten Island, N.Y. Some 
ae of biologic assay of hormones is de- 
sirable. is oa. oo to be 
made to Dr. . H. Berman, Director, Willow- 
brook State School, Staten Island 14, N.Y. 

1/1 








Research Associate; Physiologist with chemical 
background, or iochemist with physiological 
background, invited to join a research team 
working on basic studies of oxygen transport 
in infancy. Ph.D. or equivalent .Write Dr. James 
L. Wilson, Chairman, Department of Pediatrics, 
University Hospital, Ann Arbor, Michigan. 





Research Technicians with B.S. degree in biology, 
chemistry, or biochemistry, for interesting work in 
the medical research field. Perquisites include 3 
weeks’ vacation, 9 holidays, sick leave, retire- 
ment plan, social security, hospitalization and 
life insurance programs. For additional infor- 
mation please submit résumé to Personnel Man- 
ager, The M. Anderson Hospital and Tumor 
Institute, Texas Medical Center, Houston, Texas. 

Layts,; 253 471 





Science, Teachers, Librarians, Administrators ur- 
gently needed for positions in many states and 
foreign lands. Monthly non-fee placement journal 
since 1952 gives complete job data, sdlaries. Mem- 








bers’ qualifications and vacancies listed free. 1 
issue. VE Yearly (12 issues) membership, $5. 
oy DE, SCI., Box 99, Station G, 7 
Te FELLOWSHIPS jill 
Predoctoral and Postdoctoral Fellowships for 


Genetics and Microbiologists in field of experi- 
mental animal dental caries. U.S. citizenship re- 
quired for predoctoral. Stipend for predoctoral: 
$1800 first year, $200 increase each additional 
year, $500 for each dependent. Stipend for post- 
doctoral: $4500 first year, $500 increase each 
additional year, $500 for each dependent. Most 
of stipend is income-tax exempt. Write to Dr. H. 
R. unt, Department of Zoology, Michigan 
State University, East Lansing, Michigan. 


The Market Place 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 








DISPLAY: Monthly invoices will be sent on 
a charge account basis—provided that 
satisfactory credit is established. 


$33.00 per inch 
30.00 per inch 
28.00 per inch 
27.00 per inch 


Single insertion 
4 times in 1 year 
7 times in 1 year 
13 times in 1 year 
26 times in 1 year 26.00 per inch 
52 times in 1 year 25.00 per inch 


For PROOFS on display ads, copy must 
reach SCIENCE 4 weeks before date of 
issue (Friday of every week). 














(Will BOOKS AND MAGAZINES iil 


Your sets and files of 
scientific journals 


are needed by our library and institutional cus- 
tomers. Please send us lists and description of 
He pgeas ces files you are Marv arn to _ at high mar- 
et prices. Write Dept NNER’S, Inc. 
Boston i Massachusetts 



















YOU NEED THIS FREE 


CATALOG FOR YOUR FILES 


Serums, antiserums and bloods 
of all-kinds for technicians and tissue 
culture laboratories. No-salesman will call. 


COLORADO SERUM CO. 
4950 York St.* MAin 3-5373 ¢ Denver 16, Colo. 


















“From the hand of the veterinarian 


to research”"® 


CHARLES RIVER CD 
(Caesarean derived) 
CHARLES RIVER SD 
(Sprague-Dawley descendants) 
CHARLES RIVER W 
(Wistar descendants) 


HYPOPHYSECTOMIZED RATS 


@ Only Charles River CD animals used 


@Rigidly controlled environment 
(same bldg.) birth to surgery. 


@ High speed surgery by graduate biologists, 
@10 years experience animal surgery. 
@ Overnight air service from Boston 


THE CHARLES RIVER BREEDING LABS 
Dept. B, 1093 Beacon Street, Brookline 46, Mass. 
Henry L. Foster, D.V.M., President 





FREE Subscrip- 


tion to AEROGRAPH 
Research Notes, x 


KES 








f-- Chromatography 


on new de P in gas h 9 . We 
offer a | ial pplie: end 
the PRB line of sure equipment. 

Send for your free subscription today 
WILKENS INSTRUMENT & RESEARCH INC. 
Box 313, Walnut Creek, California 
YEllowstone 5-1469 


¢ HYPOPHYSECTOMIZED RATS 


— to all points via Air Express 
or further information write 


HORMONE ASSAY LABORATORIES, Inc. 
8159 South Spaulding Ave., Chicago 29, Ill. 


De You Need: 
Analytical Grade 
Ion Exchange Resins? 


(Prepared from Dowex Resins) 
P ASK FOR PRICE LIST SM 


GEE Laboratories 


32nd & GRIFFIN AVE. « RICHMOND, CALIFORNIA 


SWISS MICE 
eX 
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NO MORE ViBRATIONS 


TO AFFECT YOUR WEIGHING PROCEDURES 











THE 


ss NEW 
BRINKMANN-SARTORIUS 
BALANCE TABLE 


Your vibration troubles with analytical and micro balances are 
over — or greatly reduced with the Brinkmann-Sartorius Anti- 
Vibration Balance Tables or Wall Brackets. 
* EASILY INSTALLED %* REASONABLY PRICED 
* SINGLE AND MULTIPLE UNITS 


Your local laboratory supply house will arrange for free trial delivery 
or write: 


Brinkmann Instruments, Inc., Cutter Mill Road, Great Neck, L. I., N. Y. 























MULTIPLE-REFLECTION.” 


GALVANOMETER 


FOR LABORATORY AND PLANT 


A self-contained 
spotlight galvanometer 
of extreme sensitivity 
for the indication of 
minute D. C. currents 
and voltages. 








model 
45 


@ Bright light spot, sharp hairline index, tilted scale 

@ Scales for null indication and deflection readings 

@ Single knob wide-range zero-adjustment 

@ All metal construction, dust-protected, shock-mounted _ 


Write for descriptive Bulletin +965 to 


PHOTOVOLT CORP. 
95 MADISON AVENUE © NEW YORK 16, N. Y. 


Also: Colorimeters, Fluorescence Meters, Recorders, pH Meters 



























FOR PAPER CHROMATOGRAPHY— 


A NEW & SIMPLE METHOD OF 
CHROMATOGRAPHING PAPER STRIPS 





The New Kurtz-Miramon Technique 





...permits chromatographing 
large numbers of paper strips 
at one time in a small space. 











...eliminates fumbling with 
dangling, wet paper strips. 








... prevents papers from 
touching or rubbing together 
while being developed, 
washed, sprayed, and dried. 














... eliminates use of anchor 
and anti-siphon rods. 















Write for Brochure SK 


CALIFORNIA LABORATORY EQUIPMENT CO. 
98 Rincon Road * Berkeley 4, California 














.. utilizes all-glass apparatus. 





GLASS ABSORPTION 
CELLS 9 “° KLEIT 











SCIENTIFIC APPARATUS 
Klett-Summerson Photoelectric Colorimeters— 
Colorimeters — Nephelometers — Fluorimeters— 
Bio-Colorimeters — Comparators — Glass Stand- 
ards—Klett Reagents. 











Klett Manufacturing Co. 
179 East 87 Street, New York, New York 























Claude Bernard...on giants 


“In the experimental sciences, great men are never the 
promoters of absolute and immutable truths. ... 
Great men may be compared to torches shining at long 
intervals, to guide the advance of science. They light up 
their time, either by discovering unexpected and fertile 
phenomena which open up new paths and reveal un- 
known horizons, or by generalizing acquired scientific 
facts and disclosing truths which their predecessors had 


not perceived. ... Great men have been compared 


and pygmies 


to giants upon whose shoulders pygmies have climbed, 
who nevertheless see further than they. This simply 
means that science makes progress subsequent to the 
appearance of great men, and precisely because of their 
influence. The result is that their successors know many 
more scientific facts than the great men themselves had 
in their day. But a great man is, none the less, still a 
great man, that is to say, a giant.” 


—Liintroduction a l'étude de la médecine expérimentale, 1865 


THE RAND CORPORATION, SANTA MONICA, CALIFORNIA 


A nonprofit organization engaged in research on problems related to national security and the public interest 








{> 


